ludes 
Lent, 
pres- 


tem- 


rd 


re 


ring 


ated 

uirt” 

‘om- 

inch 

llus- roe ; : 

) as- j § ’ : ; ] 


parts 









¥ 


‘o)-i > me))- 


CARE AND MAINTENANCE | 


NOVEMBER OF TOOL JOINTS 


19 
” Part 2 of the exclusive and informative series 
on drill string and connection problems 
PAGE 81 







SUBSCRIPTION PRICE $2 PER YEAR ¢ SINGLE COPY PRICE 50 CENTS 





In today’s deeper completions rugged reserve power is required for successful 
fracturing and cementing. When vou send Halliburton t 
chances are the trucks will be equipped with tu 


pac kage S t} 


he twin T-10 


»> Service VOUT! well 


of the industry's mightiest powel 
or the HT 400. Only with Halliburton do vou 
get Dual Pump Power which means dual pump dependability 
Dual Pump Power is ew with us. To meet 


» 1 
your requirements we ve been 
OVE! x3 


alwavs 


' 
ho 


providing it for 





“alliburton COMPANY 


DUNCAN, OK LAH OMA 
































VOLUME 151, NO. 6 NOVEMBER 1960 









SPECIALIZED FOR EXPLORATION, 








Care and Maintenance 
of Tool Joints 
Part 2 
Sterling G. Marshall and C. R. Frederick 


Page 81 











CURRENT OUTLOOK 
The depletion provision 


an important campaign issue ................ 13 
The giant that keeps on growing 17 
Prices hold at better levels in firm market 25 
Rig activity increases slightly . 28 


Lisbon anticline: hottest area in the Paradox basin. . 89 





EXPLORATION 
Deep gas search sparks South Texas exploration 
Roy |. Jindra 97 
Deep Wilcox, Frio and Edwards spur upper 
Gulf Coast activity 


Henry S. McQueen 119 
How lower Frio changes in depth 

A. H. Wadsworth 123 

DRILLING 

Casing failures caused by thermal expansion 

H. C. Humphrey 105 
How to increase bit weight for less cost 

J. M. Kellner and A. P. Roberts ave 

PRODUCTION 

How new underwater oil storage unit works 

Ray Lacy and John Estes 92 
How to complete high-pressure gas wells 

W. D. Smith, Jr. 101 


How Conoco made a ‘non-commercial’ field pay 

Ronald Casey and James C. Shepler 
Unique wireline workover converts dual to 
triple well 











Gordon S. Rohe and Weldon L. Porter 115 
INTERNATIONAL 
Red China claims large oil resources being 
developed 
Robert Westgate 138 
DEPARTMENTS 
Looking ahead 13 Associations 165 
Editorial page 17 Suppliers’ notes 172 
Changing panorama 25 Classified advertising 184 
Drilling activities 28 Trading post 184 
Practical operating hints 34 Squeaks from bullwheel 187 
Your industry at work 160 What's new in equipment. . .192 
Men in the industry 163 New literature 206 
Who's meeting where 164 Advertisers in this issue 208 


NOVEMBER 1960 WORLD OJIL 





Established 1916 as The OIL WEEKLY® 
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DRILLING AND PRODUCING OPERATIONS AND MANAGEMENT 


A Quick Look 





at This Issue 


BUSY OIL MEN: To help you put first things 
first, scan these time-saving digests on this 


and the following pages, checking those 


you want to read first. 


Care and maintenance of tool joints (Part 2) 

- « e Drill string failures are costly expenditures 
for drilling contractors. Thus, it is important to teach 
field personnel how to break in new tool joints, general 
rules of tool joint care, proper transportation, and how 
to correct and minimize corrosion existence. For the 
most complete manual yet published on this important 
I CUE ine ha ce xceie teeta Page 81 


Lisbon anticline: Hottest area in the Paradox 
Basin . . . Major Devonian and Mississippian dis- 
coveries in the Lisbon area have launched a new era 
in Paradox Basin drilling activity. Fifteen wells and three 
dry holes have been drilled or staked since Pure Oil’s 
major discovery in November 1959. For complete details, 


....Page 89 


including two informative maps, turn to 


How new underwater oil storage unit 
works .. . The California Company has installed 


a unique 20,000 barrel capacity submersible oil storage 
unit in Eugene Island Block 110 field off the Louisiana 
coast. The self contained unit, complete with all pro- 
ducing equipment, was sunk in 35 feet of water adjacent 
to a well platform. The new battery has mobility com- 
parable to mobile offshore drilling rigs, does not require 


WORLD OIL published every month except semi-monthly in Feburary 
and August. Second class postage paid at Houston, Texas. @Gulf Publish- 
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heavy marine equipment for installation and is as sub- 
structures. For complete oper- 


.Page 92 


stantial as permanent 


ational details, see 


Deep gas search sparks South Texas explo- 

ration... Stimulated by important new discoveries 
covering large areas and trends, and by generally satis- 
factory gas market connections, exploratory drilling is 
active along deep Edwards limestone and middle-lowe1 
Wilcox sand trends extending from Zapata and Webb 
Mexican 


250 miles to Lavaca County. 


border northeastward about 


Farther 


counties on the 
coastward in the 
Frio trend, important new gas fields are being found in 
Hidalgo County, and the North 
oil field has been devoloped in Klebere County lm- 


lucrative new Alazan 


portant shallow production continues to be found in 


south ‘Texas, including oi] production at Sacatosa in 
the Navarro-Taylor in Maverick County, and Queen 
City gas in Zapata County. For complete coverage of 
Important recent events in Railroad Commission Dis- 
tricts 1, 2. and 4, turn to Page 97 


How to complete high-pressure gas wells . . . 
Union ‘Texas Natural Gas Company has found 1'%4- 
inch concentric tubing string installations to be the 
safest means for completing abnormally pressured gas 


Kill 


have been installed as deep as 13,600 feet in 43 wells in 


wells (6,000 psi-+ in south Louisiana. strings 
five fields, and have permitted safe control of wells with 
tubing pressures as high as 13,000 psi. For an informative 
case history of Union’s experience with these unique high 
.Page 101 


pressure wells, turn to 


Casing failures caused by thermal expansion 


Casing strings are normally designed to 


adequately withstand collapse and/or tensile forces. 


However, several failures have occurred which are 
believed to have been caused by thermal expansion. For 
a detailed discussion of the causes, results, and corrective 
measures in casing failures resulting from changing 


.Page 105 


temperature conditions. see 


How Conoco made a “‘non-commercial’”’ field 

pay . . . Continental Oil Company has used high 
volume frac treatments, standard drilling and completion 
programs, plus a comprehensive automation-data proc- 
essing system to convert a low permeability, low pressure, 
solution gas drive field into a commercial success. For an 
exclusive case history of Conoco’s operations in Sacatosa 
field, Maverick County, Texas, including complete de- 
tails on the unusual automation system, turn to Page 109 


DUNCAN, OKLAHOMA 


Unique wireline workover converts dual to 

triple well . . . Hunt Oil Company has used 
wireline workover techniques and a pressure actuated 
perforating gun to convert a two-string dual completion 
to a triple producer in Brazoria County, Texas. For 
complete details on this unusual completion, turn 
.Page 115 


WO b. xsiae ear 


Deep Wilcox, Frio, Edwards spur upper Gulf 
Coast activity . . . The Wilcox formation is now 
considered second to the Frio in exploration emphasis 
Railroad Commission District 3, having re- 


placed in Yegua in this category. 


in Texas’ 
Important middle 
and lower Wilcox discoveries near the southwest margin 
of District -3, 
and Newton counties in the northeast on the Louisiana 


and encouraging Wilcox finds in Jasper 


line are causing increased activity along this trend. Intense 
interest continues in the Frio trend, with prolific dis- 
coveries being made in the coastal counties. Farther up 
dip, the deep Edwards play becomes more active, spurred 
Page 119 


by south Texas finds 


How lower Frio changes in depth . . . [he 

finding of large buried northdipping fault block 
closures and large gas-condensate reserves in lower Frio 
sands beneath the gently south-dipping younger section 
in Matagorda, Jackson and Calhoun counties is one of 
the most significant events in U.S. Gulf Coast explo- 
ration in recent years. For a timely, exclusive report on 


this promising exploration area, turn to Page 123 


How to increase bit weight for less cost... 

The trend in modern drilling practice is toward 
higher bit weights. To obtain high bit weights near the 
surface and reduce tripping time at depth, a new light- 
weight, high-output applicator has been developed. Fo 
a description of the tool, operational advantages, eco- 
nomic advantages and status of the tool's development, 
see a ee re ei . Page 131 


Red China claims large oil resources being 

developed . . . Red China has increased oil pro- 
duction to 60,000 barrels daily from 2,000 a day 10 vears 
ago. The increase reflects active exploratory and de- 
velopment work in a large country that has extensive 
areas with good petroleum possibilities. Exploration has 
500,000 


million feet 


been carried out during the decade, over a 


square-mile area. Drilling has 
million feet in 


involved 11 
of hole, including nearly 4 one recent 
year, Several older fields have been expanded, and new 
fields have been found in various regions. China has 
been aided in its petroleum industry by the Soviet 
Union, Rumania, Czechoslovakia, Eastern Germany and 
..Page 138 


Hungary 


Coming in January ...a special report 


WORLD OjiL NOVEMBER 1960 





il to 
used 
uated 
letion 
For 
turn 


e 115 


Gulf 

now 
yhasis 
O Te- 
iddle 
argin 
asper 
silana 
TENSE 

dis- 
‘! up 
irred 


119 


he 
ylock 
Frio 
ction 
ie of 
‘ plo- 
t on 


125 


or 
vard 
the 
i@ht- 
For 
eco- 
lent, 


131 


>ing 
pro- 
ears 

de- 
sive 

has 
O00 
feet 
rent 
new 
has 
viet 
and 


138 


rt 


) 





Coming in December... 

Something new for everyone!* 

No matter whether your interest is in exploration, drill- 
ing or production, you will find your December Wor Lp 
Oi one of the most unusual——and useful—publications 
you will receive this year. 

And here are the reasons why: 

@ More than 230 manufacturers, suppliers and service 
companies will describe and illustrate nearly 500 new 
equipment and service advancements—each of which 

has been introduced since May 1959. 

@ If you are among the 15,000 equipment purchasers 
now using Wortp OrL’s Composite CaTALoc, the 
most complete equipment catalog available to the oil 
industry, you will find the December issue particu- 
larly valuable as a supplement. 

@ If you are not a Catalog user, you will find the most 
complete report on new equipment and services to 


be published in 1960. 





® Every item listed will have a code number, with the 
corresponding number on a_postage-paid Reade 
Service Card, Just pick out the equipment or service 
you want additional information on, check your pref- 
erence on the Post Card, tear it out, and put it in 
vour out-basket. 

For the most 

to be published in 1960, be sure to see your De- 

ember Worip Ot. 


com plete—and useful—-new equipment re- 


You name it... 

A sizable part of Wortp Ot’s editorial program is 
ignited by readers themselves through letters to the editor. 
Not only do we welcome and appreciate your reaction to 
Worvp Ot editorial articles, but also we earnestly invite 
you to tell us what subjects you would like to see us cover. 

So, the next time you hear of a subject which would 
interest you, won’t you tell us? Because if you’re inter- 
ested in the subject, more than likely other subscribers 


will be. too. 


on North Africa 
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Oil Industry in Brief 


Here are the latest industry trends, 
revealed by WORLD OIL and industry 
research: 


Prices hold steady. Markets remained 
firm through latter part of October, 
with prices holding at improved levels. 
Sharply curtailed inventories and other 
factors should keep prices steady 
through 4th quarter of 1960 .. . See 
Page 25. 





Demand sluggish. Total demand for all 
oils was up only 1.2 percent during 
first 9 months. Gasoline demand was 
down 3.3 percent in September. How- 
ever, improved demand is the outlook 
as colder weather moves in... . See 
Page 25. 





Exports drop. Oil industry exports 
have shrunk to slightly over 200,000 
barrels daily, only 2.2 percent of 
total demand. In 1947, they averaged 
451,000 barrels daily, 7.6 percent of 
total demand .. . See Page 25. 





New Supply up a little. In September, 
new supply was increased only about 
100,000 barrels daily over August, 
and exceeded September 1959 by less 
than 100,000 bpd, or less than 1 per- 
cent .. . See Page 25. 





Crude runs decrease. Runs to stills 
averaged 8,068,000 barrels daily in 





September, down 167 bpd from August. 
However, less than 8 million bpd is 
considered desirable .. . See Page 
25. 


Rig activity increases. Active rigs 
totaled 3,737 on September 30, up 34 
rigs over end of August. However, 
September total was down 384 rigs or 
9.3 percent from September's end 
1959 . . . See Page 28. 





Completions decrease. An average of 
129 wells per day were completed dur- 
ing September, down 3 wells daily 
from August, and down 13 wells daily 
or 9.1 percent from September 1959... 
See Page 28. 
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The depletion provision ... an important 
campaign issue ... The oil industry's 27/2 percent 
depletion provision, which has been supported by every 
Congress since its inception in 1926 has emerged as an 
important issue in the presidential campaign. Important 
to the welfare of the nation as well as to the oil industry. 

The two presidential candidates have opposing views, 
and each is seeking YOUR vote. Of course, the presi- 
dential campaign cannot be reduced to just one issue. 
However, a single issue oftentimes can furnish insight 


Vice President Nixon says... 

I favor the present depletion allowance. | favor 
it not because | want to make a lot of oilmen rich but 
because I want to make 
America rich. Why do we 
have a depletion allowance? 
Because that is the stimula- 
tion, the incentive for com- 
panies to go out and explore 
for oil, to develop it. If we 
didn’t have a depletion allow- 
ance, of certainty, I believe, 
the present amount, we 
would have our oil explora- 
tion cut substantially in this 
country. 





“Now, as far as my _ po- 
sition then is concerned, it is 
exactly opposite to the senator’s, and it is because of my 
belief that if America is going to have the growth that 
he talks about and that I talk about and that we want, 
the thine to do is not to discourage individual enterprise, 
not to discourage people to go out and discover more 
oil and minerals, but to encourage them and so he would 
be doing exactly the wrong thing. 

“One other thine, he suggested that there are a numbet 
of other items in this whole depletion field that could be 
taken into account. He also said a moment ago that we 
would get more money to finance his program by revising 
the tax laws, including depletion. 

“I should point out that as far as the depletion allow- 
ances are concerned, the oil depletion allowance is one 
that provided 80 percent of all of those involved in deple- 
tion. So you are not going to get much from revenue inso- 
far as depletion allowances are concerned, unless you 
move in the area that he indicated. But I oppose it. | 
oppose it for the reason that I mentioned. I oppose it 
because I want us to have more oil exploration and not 


1eSS 


to the philosophy of those seeking political offices. 

Quoted below are the statements made by Vice 
President Nixon and Senator Kennedy before approxi- 
mately 50 million to 60 million television viewers during 
their third “great debate” on October 13. WORLD 
OIL earnestly suggests that you read the quoted state- 
ments again, if youve read them previously, to deter- 
mine which view you think represents the best interests 
of this nation. 


Senator Kennedy says... 

‘ ... There are about 104 commodities that have some 
kind of depletion allowance, different kinds of minerals, 
including oil. I believe all of 
those should be gone over in 
detail to make sure no one is 
getting tax breaks, to make 
sure that no one is getting 
away from paying the taxes 
he ought to pay. 

“That includes oil. It in- 
cludes all kinds of minerals. 
It includes everything within 
the range of taxation. We 
want to be sure that it is fai 
and equitable, including oil 
abroad. Perhaps that oil 
abroad should be treated dif- 
ferently than the oil here at home. Now, the oil industry 
recently has had hard times, particularly some of the 





smaller producers. 

“But I can assure you that if I am elected president, 
the whole spectrum of taxes will be gone through care- 
fully, and if there is any inequity in oil or any other com- 
modity, then I would vote to close that loophole. 

‘I have voted in the past to reduce the depletion allow- 
ance for the largest producers, but for those from $5 
million down to maintain the 27! percent. I believe we 
should study this and other allowances, tax expense, divi- 
dend expenses, and all the rest, and make a determination 
of how we can stimulate growth, how we can provide 
the revenues needed to move our country forward.” 


WORLD OIL reiterates its ofien-expressed conviction that maintaining 
the present depletion percentage provision is to the best interests of not only 
our nation but also all free nations throughout the world, and to the best 
interests of every individual in the oil industry and even to every person who 
ever has occasion to need to buy a single gallon of gasoline! 


NOVEMBER 1960 WORLD OIL 


13 
































WORLD OIL NOVEMBER 1960 














EDITORIAL PAGE 





The giant that keeps on growing 


Because this recent Houston Lighting & Power Com- 


pany published statement points out clearly and concisely 


the threat of socialism facing America today, WorLp OI 
YU? ? n the interest of its read rs u ho, through 
considerca tes, are the only avenue by which the 

{ } { nmental expansion may be redi- 


WHAT IS THE BIGGEST business in the United States? 
American Telephone? DuPont? Metropolitan Insurance? 


General Motors? 
It is none of these. 


The largest business in this country owns some 19,000 
separate commercial and industrial enterprises and an 


additional 2.500 defense industries, 


It owns 1,205,000 square miles of land, equal to the 
combined area of Texas, California, Montana, New Mex- 


ico, Arizona, Nevada, Colorado, Wyoming and Oregon. 


Its holdings include tens of thousands of housing units, 
plants that manufacture innumerable products, from 
clocks and chains to paint and dental equipment. It ope- 
rates motion picture studios, coffee roasting plants, saw- 
mills, printing plants—to mention only a few of its diverse 


enterprises. 


This business operates a vast insurance system that 
handles one-sixth of all ordinary life insurance in force 
in the United States. It furnishes electric power to one- 
fifth of the country’s population. It is heavily involved in 


many phases of banking and mortgage financing. 


It is by far the biggest employer in the land, with nearly 


9 million people on its payroll. 


What is the name of this enormous business? The gov- 


ernment of the United States of America. 


THE vAST MAJORITY of Americans want no part of 
socialism, which is simply government ownership of ALL 


land, business, industry and other sources of wealth. 
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They are alert and ready to oppose any effort to impose 


socialism through violence, force or subversion. 


Yet, all too few of us really understand the threat that 
is inherent in the continuing growth of government owner- 
ship of land and business, the chief sources of wealth and 
employment which are the keystones of our American 


system of FREEDOM. 


We must realize that we can drift into socialism—with- 





out a revolution or even a vote of the people—by merely 
allowing the government to continue going into more and 
more businesses which can and should be operated by 


free citizens. 


WHENEVER THE GOVERNMENT ENTERS A 
NEW FIELD OF BUSINESS IN COMPETITION 
WITH ITS OWN CITIZENS, OR EXTENDS THE 
SCOPE OF AN ALREADY ESTABLISHED GOVERN- 
MENT ENTERPRISE, OUR NATION TAKES AN- 
OTHER DANGEROUS STEP DOWN THE ROAD 
FROM WHICH THERE MAY BE NO RETURN... 
THE ROAD TO SOCIALISM! 


A basic FREEDOM is the freedom to own and operate 
a business and make a profit. For government to engage 


in business is a denial of this FREEDOM to its citizens. 
To CHECK the government’s rush into business we must: 
Participate in political affairs at all levels. 


. . Inform ourselves on political issues and the quali- 
fications and political beliefs of all candidates for public 


office. 


. . . Cast informed votes in all elections . . . votes that 
will preserve our American FREEDOMS, one of which 
is the FREEDOM to engage in business. 


Only by doing these things can we have a part in pre- 
serving our American heritage of FREEDOM. 
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L£L...or any pare 
WAUKESHAS 


are iy Aig locos 


OIL FIELD ENGINES 


(Diesel ...LP Gas... Natural Gas) 








@ Favorites for Over 40 Years 
® Rugged Construction ° Precision Machining 
® Balanced Assemblies * Modern Design 


®@ Quality Control of Materials, Assembly, Testing 
eo am 
















Precision-built and bal- , 


f 


e 


Removable wet cylin- > 





anced rod assemblies, der sleeves of close- 





matched with pistons. grained alloy iron, fin- 


rant ft and main bearinc : 
Cranksha Qa t rings in ished for oil retention 


and long life. Heavy 
>> duty, aluminum alloy, 


oil-cooled pistons. 


Pressure oiled, mirror 
lac no ical Woukeshc : 

place a typical Waukesha V-12 smooth, heavy pins 
oil field engine. Note heavy flanges, Replaceable bearing 





thick bearing webs, rugged long- shells 


life construction 


Wide-faced helical cut tim- 






ing gears are flood oiled. 






Materials selected for long, 






quiet life and accuracy. 






Gears and allt elements in 


the power train, from pistons 






Rifle-drilled, drop-forged, heat-treated to flywheel, are precision- 






machined in Waukesha 





crankshafts, precision-ground to exacting 





Quality Control standards. Note extra shops under Waukesha 






Quality Control. 





large bearing areas. Statically and 





dynamically balanced. 


SEND FOR BULLETINS 
WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN / New York ® Tulsa ® Los Angeles 


Factories: Waukesha, Wisconsin and Clinton, lowa 
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THE CHANGING PANORAMA 





Prices hold at better levels in firm market 


Demand for petroleum continues sluggish. But prices are 
maintained, in hope of better demand ahead, based on 
colder weather and fourth quarter business 


By Worxtp Ol Stafl 


Ou markets continued 


venerally steady in the latter part of 


INDUSTRY 


October, with prices holding at the 
unproved levels attained around mid- 
year. 

Helping to support the markets was 
the possibility that refining might be 
threatened 
strikes. The Oil, Chemical and Atomic 
Workers’ seek 


creases of 18 cents an hour. 


curtailed in December by 


Union will wage in- 


Also bolstering markets is the con- 
tinuance of strict control of crude oil 


production, Crude stocks are 


excep- 
tionally low, and supplies of crude are 


relatively tight. 


Refinery runs have not been greatly 
excessive lately, although higher than 
needed or desirable. 

Demand for petroleum products has 
remained disappointing, showing only 
small gains over a year ago. But slug- 
gish demand has been _ partially 
disregarded, apparently in the antici- 
pation of firm markets ahead. Colder 
fuel 
oils, and gasoline could be aided by 


weather will stimulate sales of 
expected good business generally in 


the fourth quarter of the year. 


Demand. September was disappoint- 
ing for the industry from the stand- 


Petroleum Trends... 


TOTAL DEMAND 


Milhons of Barrels Daily 
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illions of Barrels Daily 
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CRUDE OIL IMPORTS 


Millions of Barrels Daily) 
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DISTILLATE STOCKS 


Millions of Barrels End of Month 


JFMAMS SAS OND 


point of demand for _ petroleum 
products. Decreases from September 
of last year occurred for most prod- 
ucts. Those declines pulled down the 
already slim margins of improvement 
for the year 1960 over 1959. 

Total demand the 
first nine months of 1960 was up only 
1959. 


considerably poorer showing than the 


for all oils in 


1.2 percent over This was a 
gain of 2.8 percent recorded for the 
first eight months. 

Gasoline, the industry’s principal 
product, now shows an increase of only 
1.4 percent for this year over last year. 
In September the gasoline demand 
was down 3.3 percent. 

Distillate fuel oil demand so far in 
1960 is up 2.3 percent, having been 
off 10.1 percent in September. Resid- 
ual fuel oil shows a decrease of 1.5 
percent for the first nine months and 
off 6.7 percent in September. 
Kerosine, however. is holding to its 


was 


TOTAL OIL IMPORTS 


(Millions of Barrels Daily) 
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U.S. Petroleum Demand and Supply (Thousands Bbls. Daily) outstanding gain of about 20 percent , } 
: ee over last year. 
SEPTEMBER JANUAR Y-SEPTEMBER ; 
- =\- —)— -| August is “T. Dit : 
E 959 , 9 | 1959 | % _ re +): 
| — NO Ml AB cise Me A tere! Hica TS = Exports. The U.S. oil industry’s ex.) | 
DEMAND | . ne . . 6 waar i 

All Oils, Total Demand 8,817 | 9,423 6.4| 8.922] 9,662| 9,551| +1.2 Port business has shrunk this year i | 
Domestic Demand 8,605 9,196 6.4 8,702 9,449 | 9,307 + 1.5 only a little over 200.000 barrels daily, i 
Export Demand 212 | 227 6.6 220 213 | 245 13.1 , *, | 

— - - nearly all being special products. Ex- 

Gasoline, Total Demand 4,254 4,401 3.3 4,657 4,215 4,158 + 1.4 Pa ac 

Distillate, Total Demand 1,309 | 1,456 10.1 1,176 | 1,786 | 1,746 | + ot ports in 1960 have represented only j 

Kerosine, Total Demand 319 | 267 +19.5 264 333 | 275 | +2 * ; ° . : 

Residual, Total Demand 1,236 | 1,325 6.7] 1,256] 1,560| 1,584| — 1.5 2.2 percent of total demand. | 

Other Oils, Total Demand 1,699 1,974 13.9 1,569 1,768 | 1,788 | 3.5 | | 

ae — a oat - — ——— - Exports are now only about one 

CHANGE IN STOCKS ; 

All Oils, Change in Stocks +683 6 +473 ta | +158 | half their volume at the close of 

a = a ™ _ won . = = y . y . rf aj ser array . 
a Meee | we World War II. In 1947 they averaged 

Total New Supply = 9,500 | 9,429) + 0.8] 9,395] 9,735 | 9,709) + 0.. $51,000 barrels daily and constituted 

Domestic Production, Total 7,784 | 7,724| + 0.8] 7,707] 7,916| 7,929 0.2 76 percent of total demand. That | 
Crude Oil 6.859 | 6,857 6.837 | 6.996 | 7,062 | — 0.9 ” = a i . lat 
Natural Gas Liquids 925 867 | + 0.7 870 920 867 | + 6.1 total included 325,000 bpd of products 

Imports, Total 1,716 | 1,705 | + 0.6] 1,688} 1,818 | 1,718 | + 2.1 and 126,000 of crude. Crude exports 
Refined Products 639 | °722 11.5 677 798 826 3.4 ; ' 

Crude Oil, Total 1,077 983 | + 96] 1,011 1,020 955 | + 6.8 now have virtually ceased. 

Crude, East of California 751 745 | + 0.8 666 745 734 + 1.5 
CRUDE RUNS 7 | | a oe : 

Crude Runs to Stills 8,068 7,877 + 2.4 8,235 8,103 8,017 | + +e Supply. Lagging of demand in Sep- 
Domestic Crude 6.990 | 6.912 | + 1.1] 7,189] 7,080 | 7,068 | + 0.2 len bine ‘ rw ; 
eee 078 os | 12171 tae] 1'023 o49| +7 tember thr w the supply demand Te 

ents See es ee oe ae Pe Se lationship badly out of balance. New 

U.S. Stocks of Oils (Million Bbls. at End of Month) supply was increased only about 100,- 

—— - - a ————— - O00 barrels daily over August and 
TOTAL IN U.S. EAST OF CALIFORNIA also exceeded September of last year 

Sept. Sept. | August] Sept. Sept. | | August by less than 100,000 bpd or less than 

KIND OF OIL 1960 1959 | % Diff.| 1960 1960 | 1959 | % Diff.| 1960 1! percent 

————————————ee _ a 7 Ew o . 

All Oils. . 820.3 | 832.7 | 1.5) 799.8 | > ' 

Crude Oil 231.9 | 251.0 7.6 | 234.7] 217.7| 216.7] —0.5| 204.0 But with demand falling 600,000 

Gasoline 187.6 | 174.1 7.8 | 189.0] 161.4| 148.9 | + 84) 162.1 idl aa il beta alk Cah Gl 

Distillate Fuel Oil 169.0 | 174.1 2.9 | 152.4] 154.7] 1588 | — 2.6] 138.2 ypd or 6.4 percent short of last year 

Kerosine 35.1 | 31.6 | +11.1] 33.7 33.8] 31.2|/ +83] 32.2 a a ice ae 

Residual Fuel 50.4 59.5 15.3 47.0 33.1 33.1 31.4 during September, there was a very 

Other Oils 146.3 142.4 . 2.7 143.0 large BY cumulation of products in 

U.S. Crude Oil Prod iad nner Th  Bbi - storage. It contrasted with only a 
a oa oo WEEN, y States (Thous. s+) nominal increase in September of last 
_ Cora ' vear. 
Daily Average for Month Total, January-September ‘ 
———_ | — —__ ine Septe no ne «tock 
one. Sept. | reo During September, gasoline stocks | 

STATE or DISTRICT 1960 1959 | % Diff. | 1960 1960 | 1959 % Diff. were reduced slightly. But stocks of 

Alabama 18.8 13.4| + 40.3 16.9 5,126 | 4,139 | + 23.8 kerosine and residual fuel oil were in- 

Arkansas 78.1 66.8 | + 16.9 | 81.5 21,544 22,371 3.7 ; 

California 826.9 840.4 1.6 | 833.3 227,997 256,255 11.0 creased substantially. and inventories 

Colorado 131.0 126.3 | 3.7 131.1 35,268 38,362 8.1 oc ae a : A 

Florida 1.0 1.1 9.1 | 1.0 287 354| — 18.9 of distillate fuel oil were expanded by | 

Illinois. 217.8 213.7| + 1.9] 218.6 59,159 65,170 | 9.2 > oma a 

Indiana. . 31.6 31.5| + 0.3 | 32.3 8,646 | 10,026 | 13.8 16,600,000 barrels or 553,000 bpd. 

Kans: 298.4 326.0 | 8.5 296.9 83.527 99,562 | — 16.1 +; eP on a on: 

am, ...... 57.0 72.0 | 20.8 57.4 16,234 22'375 | 275 The distillate stocks of 169 million 

ee eke — _— — —_ _ i+ = barrels on September 30 were close to 
| omy ease ° 

North Louisiana. .. 110.8 128.6 13.8 | 111.4 33,384 37,594 | 11.2 . ° Ld ome weee ween 

South Louisiana 9o34| 8307! +1382] 9574 | 2eetast| 2ss303| 4 23 © the 174 mullic n he Id ne year prews 
mesencentn ae = — ————— — ously, when inventories were consid- 
Michigan 41.7 29.5 | + 41.4 41.3 10,495 | 8,386 | + 25.1 caer } 

Mississippi 135.6 136.0 0.3 134.3 38,265 | 39,111 | — 2.2 ered excessive. Distillate was in over- 

Mo.-So. Dak.-Tenn.. .. 0.8 0.6 | + 33.3 | 0.8 242 | 83 | +191.6 ; 

Montana. 82.3 84.1 22| 83.2] 22,493] 25,032 10.2 supply almost throughout last fall and 

Nebraska 67.9 69.9 2.9 66.4 17,953 19,546 8.2 : r. tl h cold ‘ather in Mar h 

Nev.-Wash.-Alaska-Ariz. 1.0 0.8 25.0 | 1.0 232 191 | + 21.5 winter, though cold weather in March 
“rT 288 292. 290.: 590 | — 7.9 1 te . a ae 

New Seenice . - —_— 1.4 | 290.3} 80,666 | 87,590 4 1960 finally resulted in the elimination 
Southeast. . 253.3 245.3 | + 3.3| 254.5 68,702 | 75,538 | — 9.1 ; r= 
Northwest 35.3 47.3 25.4 35.8 11.964 | 12/052 | 07 of much of the surplus. 

New York 4.8 5.5 12.7 | 4.7] 1,363| 1,647 17.3 Crude oil stocks were further re- 

North Dakota 59.4 50.1 18.6 | 65.5 15,913 14,595 +L 9.0 = 929 sii: arrele -; -) 

nae 24 37 os S594 Sear | 690 23 ~—Ss duced to 232 million barrels at the 

Oklahoma 4860.9 506.1 3.8 484.8 143,003 162,959 12.3 end of September, as refiners proc- 

Pennsylvania 17.3 17.6 1.7 16.9 4,685 5,066 | 7.5 : | 

Texas 2,460.2 | 2,517.2 2.3 | 2,440.2 | 700,799 | 823,595 14.9 essed more than necessary. Crude 
Dist. 1: South Central 44.4 44.0 0.9 43.2 12,071 | 13,784 12.4 stocks apparently are around min | 
Dist. 2: Middle Gulf 105.8 110.3 4.1 103.7 31.013 | 35,962 13.8 | 
Dist. 3: Upper Gulf 341.5 350.0 2.4 344.0 97.575 | 116,455 16.2 mum working levels. 
Dist. 4: Lower Gulf 184.3 177.8 3.7 182.7 51,460 | 58,287 11.7 ; a 
Dist. 5: East Central 26.3 28.6 8.1 26.4 17,444 | 9,139 | + 90.9 Conseq uently, refinery runs in 
Dist. 6: Northeast 242.3 242.8 0.2 237.8 67,599 80,493 16.0 ae ; : : cs 
Dist. 7-B: North Central 128.9 132.5 2.7 128.1 35.464 | 41.674 149 coming months may be held _ neces- 
Dist. 7-C: West Central 115.9 117.7 1.5 112.2 33,381 | 39,094 14.¢ . ce . 

Dist. 8: West......... 966.7 977.1 it 959.3 | 277,188 | 322,039 13.9 sarily around desirable levels, with 

Dist. 9: North 196.5 203.2 3.3 194.6 53.485 62.884 14.9 : . . ue - 

Dist. 10: Panhandle 107.8 1100|— 20 108 39°707 32764 $3 crude production and imports unde! 

- ~ ‘ . ( ; ‘, . . Ss lls 
Utah 99.6 107.8 7.6 94.5 28,318 33,428 “5 a Come ils Crude runs t¢ 
Virginia... . 4 | 5 20.0 averaged 8.068.000 barrels daily in 
West Virginia 6.9 6.4 7.8 6.4 1,710 | 1,816 - 5.8 s ie 3 
Wyoming 358.3 346.2 3.5 357.3 97,204} 104.831 7.3 September, down 167,000 bpd from | 

Total, United States 6,858.5 | 6,856.6 6,837.1 | 1,917,045) 2,142,172 | — 10.5 August. But some further reduction, 
— == ; = to somewhat less than 8 million bpd, 

Sources for above 3 tables: Bureau of Mines monthly reports, except last two months based on ee Sl awes ses ' 
API and B. of M. weekly reports and WORLD OIL estimates, and Texas districts from API. is considered desirable. 
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...iIn difficult areas 


On the surface, tellurometers accurate to within inches over a fifty-mile 
traverse are visible indicators of GSI’s new look at refraction shooting. 


Looking deeper, recently developed refraction interpretation techniques, 
special refraction instruments and seismometers are giving GSI clients sub- 
surface data in areas where it was unobtainable in the past. 

If you have prospects which refuse to yield deep data through the use of 
reflection shooting our new look at refraction will interest you. 


For additional details, write.... 


SEOPHYSICAL SERVICE INC. 


SOO EXCHANGE BANK BLOG. @ DALLAS 35. TEXAS 
A TEXAS INSTRUMENTS COMPANY 
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Drilling Activities. 


WELLS COMPLETED FOOTAGE DRILLED ACTIVE DRILLING RIGS ACTIVE ROTARY RIGS 


Thousands of Weils 


5.6 
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Millions of Feet Thousands of Rigs End of Month A Thousands of Rigs End of Month} 


5.0 
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Rig activity increases slightly 


By Wor.tp Ot Stafl 


>» 
/ 


AcTIVE RIGS totaled 3, 


37 in the 
United States on September 30, up 
34 rivs from the 3.703 reported oper- 
atine on August 31. However, the 
September total was down 384 rigs 
or 9.3 percent from September’s end 
1959 

Well completions and footage 
drilled were down in September. Op- 
erators completed an average of 129 
wells per day, down 3 wells daily o1 
2.3 percent from the August average 

and down 13 wells daily or 9.1 
percent from the September 1959 
average of 142 wells daily. 

Footage drilled averaged 503,333 
feet per day, down 11.7 percent from 
the August average of 551.613 feet 
daily 

During the first 9 months of 1960, 
operators « omple ted 34,550 new wells. 
down 7.9 percent from the same 1959 
period and drilled 143.3 million feet 
of hole. down 9 percent 

An average of 26 wildcats per day 
were drilled during September, down 
.8 percent from the 26 wells per day 
average in August. The 9-month total 
of 6,868 wildcats was down 5.3 per- 


1¢ 


cent from the Sallie mY period 
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Summary of U.S. Drilling Activity 


NINE MONTHS 
JANUAR Y-SEPTEMBER 
September August 








ITEM 1960 1960 1960 1959 Y Diff. 
New Wells Completed: 
Oil 1,788 L915 16,437 19,262 14.7 
Distillate 56 63 588 623 5.6 
(sas 37 1 27 3,12 2,985 + 4.6 
Dry 1,501 1,557 13,514 13,802 2.8 
Service 147 125 RSS S46 5.0) 


Total New Wells 3,863 4,085 34,550 37,518 y 


Footage Drilied 
(Millions of Feet 15.1 17.1 143.3 154.9 


“I 
on 


Summary of U.S. Wildcat Drilling 


NINE MONTHS 
JANUAR Y-SEPTEMBER 
September August 








ITEM 1960 1960 1960 1959 XY Diff. 
New Field Discoveries: 
Oil $3 }] $12 537 23.3 
Dist illate 5 2 55 Pf 23.0 
(sas 23 y 9 104 187 + 3.7 
Total Discoveries 71 65 661 796 17.0 
Dry Wildcats 668 745 6,207 6,458 3.9 
Total Wildcats 739 810 6,868 7,254 5.3 
Percent Productive 9.6 8.0 9.6 11.0 
Percent Dry 90.4 92.0 90.4 89.0 
WORLD OIL NOVEMBER 1960 
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4,800-ft string of X-2 rods 
begins eighth year in Mitchell #9 


In January 1953, Nafco Oil & Gas, Inc., installed 
1,800 ft of 7<-in. and 3,000 ft of 34-in. Bethlehem 
X-2 sucker rods, and since then has had depend- 
able rod performance. The well, Mitchell #9, 
South Liberty Field, near Liberty, Texas, pro- 
duces 22 bpd of oil, with 324 bpd of water. 

he Bethlehem 160-D, series 40 unit pumps at 
4,800 ft, in a Yegua formation, with a 64-in. 
stroke at 16 per minute. 

Bethlehem’s X-2 rod is ideal for non-corrosive 
wells, and in wells which are properly inhibited, 
because it is made from top-quality, carbon- 
manganese steel. The painstaking heat-treat- 


BETHLEHEM STEEL 


For more data on advertised products, use Readers’ Service Cards, last page. 29 
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ment (normalizing) assures uniform mechanical 
properties throughout each rod. 

Bethlehem produces four other grades of car- 
bon and alloy rods. The latest of these, Type 41, a 
high-tensile, manganese-chromium-moly rod, 1s 
designed for dependable performance in _non- 
corrosive and effectively inhibited wells. 

Information on Bethlehem sucker rods and a 
full line of accessories is available from your 
Bethlehem distributor. 
BETHLEHEM STEEL COMPANY 

3ethlehem, Pa. 


Export Distributor: Bethlehem Steel Export 
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| OIL BANK 
| OF THE 





Use the Oil Bank of the South- 
west to help you increase youl 
returns from oil and gas activities. 
Every member of our Oil and Gas 
Department is experienced in both 
oil and banking. A large number 
of our directors and advisory 
committee are oilmen too! We 
understand the operations of the 
explorer, producer, researcher, re- 
finer, transporter and wholesaler. 
It will be a pleasure to serve you. 

Photo: Petroleum Engineer E. 
Ralph Daniel, Assistant Vice Pres- 
ident Herbert F. Poyner, Jr., Vice 
President Frank E. McGonagill., 
Jr. on location 











Bank of the 
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NATIONAL ASSOCIATION, HOUSTON 





MEMBER F.D.1.C 





Practical Operating Hints 





These How-To-Do-It Ideas Can Save You Money | 





How to Snub Chart Vibration 


Since the twin mud recorders must 
be mounted on the derrick floor where 
they can be watched by the driller, 
they are subjected to vibration always 
present during drilling operations. 

The recorder unit has a three-spring 
suspension, the base of the recorde 
the 


springs which, in turn, are attached 


being mounted on three coiled 
to the three tips of the tripod stand. 

When rig vibration coincides with 
the period of the springs, the recorder 


will oscillate so seriously that it may 





Portable Lease Pump 
Built Economically 


This independent producer found 
waterflooding operations were causing 
high tank 


rapidly 


bottoms to accumulate 


Tank cleaning became a 


34 


affect readings as well as visibility. To 
curb this motion, wrap the three coil 
springs with ordinary tire or insulat- 
ing tape. This effectively dampens out 
the oscillations, while not interfering 
with the shock-absorbing qualities of 
In the il- 
lustration, the springs on the suction 


the method of mounting. 


chart are as furnished, while those of 
the pit unit are damped. A 
wrap of tape is sufficient to curb the 


single 


vibration, while too heavy a 


might check spring shock absorption. 


W rap 


regular chore and a discarded one- 
foot bottom was costing $36 per tank. 
The portable pump unit shown was 
constructed to circulate these bottoms 
and recover income previously lost. 
Total cost of the unit was $110 ex- 
cluding the 9 horsepower air cooled 
engine. 

The front half of a 
bile frame and wheels was purchased 
for $7.50 and a 1949 three-speed 
transmission for $10. A new two-inch 


1939 automo- 


pump was purchased for $65 and two 
flexible couplings, bolts, ete., ac- 
for the balance. The front 
axle was lined up and welded solid, 


counted 


and a piece of 5-inch channel iron 
was welded across the front of the car 


frame. A piece of 2-inch pipe was 


WORLD OIL 


welded to the channel iron and to the 
back of the frame to make the trailer 
tongue. Engine transmission and 
pump then mounted on used 
4-inch channel five feet long 
which were taken from an old pump- 
ing jack. 

Three-sixteenths inch or %-inch 


were 


1ron 


plate steel supports were used for the 
transmission at both ends. The splined 
hub from an old clutch disc is cen- 
tered on one half of the engine cou- 
pling and mounted with four cap 
screws. The transmission half of a dis- 
carded universal joint adapts the rear 
of the transmission to half of the 
pump coupling. Hacksawing the two 
arms off close to the body of the U- 
joint allows it to be slipped on the 
splined shaft at the rear of the trans- 


mission. This leaves a smooth ma- 
chined surface extending outward on 
which to mount half of the pump 


coupling. Since the rear of the trans- 
mission is not sealed an oil drain hole 
was drilled in the transmission “‘neck” 
with 3g-inch copper tubing carrying 
oil to the bottom of the transmission. 





How to Protect 
Weight- Recorder Leads 


The two flexible leads to and from 


the weight recorder can be, and 
usually are, run under the derrick 
floor, except for the short span where 
they tie into the pressure sensing de- 
vice at the tie-down. 

By splitting a short section of 4-inch 
pipe and welding one end to the 
frame of the tie-down, the half-pipe 
will form a shield over the exposed 
leads and effectively protect them in 
case anything is dropped in the area. 
The shield protects but does not hide 
the flexible they 
readily inspected in case a leak is sus- 
pected. 


leads, so may be 
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HOLE OPENER 


cen- 
COu- 
Cap 
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| dis- 


rear 
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> U- 
the 
‘ans- 
ma- 
1 on 


jie Smith field-proven threaded flow 
/ : nozzles are easily installed and give 
you maximum jetting action with 


minimum pump pressure. 
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Exclusive SMITH feature: 
Roller bearings on the shaft and ball 


m 

ad | thrust bearings on both sides of the 

" | cutter prevent tilting and wobbling 

att of the cutters, insure true, full gage 
hole and trouble free running. This 

h construction is found in no other 

¥ hole opener. 

d 

‘! rom lr WtttHi TOOL CO. 

e) COMPTON, CALIFORNIA 


Branches in Principal Oil Centers Throughout the Worid 
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Install Extra Toolbox 


On Pumper's Truck 
A small 


9 inches 1Ong by } 


] 


hye bolted to the 


toolbox, 4 inches high by 
inches wide, may 
running board inside 
most late model 


pickups. Small hand 
( hoke ( lean- 


used 


LOOIS crescent wrenches, 


ers, choke wrenches, et most 


frequently during well servicing are 
placed In this box while the pumpel 
is making his rounds. This saves time 
and many trips to the larger tool box 


he hind the cab 


o. 


Speed Rigging Up Time 
With Adjustable Supports 


Where the 


must be 


engine and drawworks 


subbase placed on uneven 
eround, a telescoping set of legs will 
make it easier to rig up and level the 
derrick floor. The inside pipes in the 
holes every two 


illustration have 


and the 


inches uppel! beams can be 
leveled and then the pins inserted in 
the holes. When it is time to rig down, 


the hinged bases fold into a flat load. 


Use Portable Drip 
To Supply Spray Gun 


This portable scrubber is used to 
supply gas to paint spray guns and 


The drip is 


pressure type cleaners 
made of junk 3-inch pipe with welded 
One-fourth 


14-inch inlet connections 


caps on each end. inch 


outlet and 


36 


are provided as shown. A pressure re- 


ducing regulator is installed on the 


outlet connection. A '%-inch drain is 


installed in the bottom. Legs are con- 


structed of one-inch pipe with 44- 


inch rods attached vertically. These 














as guides for 
When 


the hose is coiled around the drip 


s-Inch rods are used 


the spray gun hose moving, 


with the guides, thus enabline one 


man to load, move and unload the 


unit easily. 


Plate Behind Cathead 
Prevents Catline Fouling 


On 
possible for the catline to fall down 


older model drawworks, it is 


between the cathead and the draw- 
works and present a dangerous situ- 
ation to the roughneck and perhaps 
On 


roller is 


damage the catline. the outside 
of the plate a 


further keep the line out of the space 


installed to 


and prevent wear on the catline. 

It was found that a 12-inch male 
casing thread protector would fit over 
the lip of the cathead when it was 
cut in two and rewelded around the 
inside end of the head. The protector 
Vy 
inches and welded to the plate so that 


was then cut down to width of 
it could easily be fastened to the side 
of the drawworks. The plate then 
slips under the roller which is mount- 


ed on the side of the drawworks. 
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Prevent Test Gage Damage 
By Using An Adapter 


To save the threads on test gages, 
an adapter may be used to advantage, 
A handle also is used so that wrenches 
need not be applied for tightening, 


The adapter shown is made from 
The vertical portion is 
long and 


one end to 


Yy-inch pipe. 
approximately 12 inches 


has a collar welded on 
Che horizontal han- 
Che whole 


pressures 


receive the gage. 
dle is about 10 inches long. 
unit is installed when test 
are required, thus subjecting the 
threads on the adapter to all wear 
calibration 


ood 


be in- 


and tear. Gages stay in 


longer and threads remain in 


order since the gage must 


stalled on the adapter only one time, 


Secure Blowout 
Preventer Extension Arm 
The 
closing the rams on the blowout pre 
venter is very cumbersome and should 


extension arm for manually 


be adequately secured. 

A Gulf Coast contractor has taken 
a l-inch piece of steel and welded 4 
right angle piece to one end and 4 
2-inch nipple to the other. The handle 
is taken off and this device is slipped 
the and_ then 
welded to [-beam. 


extension arm 


the 


over 
sub-structure 
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Congrats and $25 to Robert W. GUTEKUNST, Esso Research and 
Engineering Company + Post Office Box 8, Linden, New Jersey 








Sump Around Tank 
Makes for Neat Battery 


. | 
Chis operator has constructed a | 








narrow sump around the circumfer- 
ence of each stock tank in the battery. 
Scrap tank steel is cut and bolted as 
shown. Gravel then is used to fill the 
space between the steel and the tank. 
Oil dripping from the gage glass or 
spilled from the tank is retained in the 





“«qdrawworks..%°.. 





me 99 . sump and the lease is kept clean at 
cow country. .: all times. 

4 

a 


"1 
Joe Roughneck. backbone of the oil and eas industry. sees 
many a truck of tough Lone Star pipe roll onto well locations 
from the bayous of the Gulf Coast to the plains of the Williston 
basin. He knows delivery will be on time because Lone Stat 
pipe is stockpiled . . . in quantity ... in the heart of the 


oil country. 


At Lone Star. every length of API casing. tubing. and line pipe 


is checked and tested through each manufacturing operation 





to insure strength and over-all uniformity... your guarantee 


of safe. dependable service on the job. 


| Device Raises/Lowers 


Neighbor, wherever you are, specify | Reserve Pit Jet 
Lone Star and we both get a good deal. 


It is necessary at times to raise or 
lower the jet in the reserve pit. Here 
is shown where a contractor uses two 
pieces of timber (8”x8”x6’), a length | 
of scrap 42-inch drill pipe, and about 
10 feet of rope to accomplish this 
©) 1956 Lone Star Steel Company feat. 


To assemble this device, place the 

| two timbers on two opposite banks of 

e, % oat Loa i the reserve pit; lay the pipe across the 
¢€ oO M P A N 7 











pit with the pipe resting on the tim- 
bers. The rope should be coiled 

EXECUTIVE—SALES OFFICES around the pipe toward the center 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas and one end of the rope connected to 


DISTRICT SALES OFFICES in tee Whe fet c fom 9 lowered 
912 Republic National Bank Building, Dallas, Texas une Ie t. = F t oa then be lowere 
Houston, Texas ] Midland, Texas ] Tulsa, Oklahoma or raised by twisting the pipe. 
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ENGINEERING PRACTICES MANUAL NO. 3 


2. CARE AND MAINTENANCE 
OF TOOL JOINTS 


By Sterling G. Marshall, Tubular Products Engineer 


C. R. Frederick, Administrative Assistant, Reed Roller Bit Co 


Houston 


DRILL STRING EXPENDITURES can be minimized by 


precautionary measures of preventing trouble 
before it occurs 

Continuing emphasis should be placed in maintaining 
proper care and handling of tool joints and drill pipe 
in the field. This program may be applied to new pipe 
and its proper breaking-in procedure as well as to the 
handling of pipe that has drilled several feet of hole 

lhus to better understand how the life of drill pipe 
may be extended, this section of the Engineering Practices 


Manual No 


will discuss the following: 


} on Care and Maintenance of Tool Joints 


® Equipment requirements 


® Rules for care and handling 
A Breaking-in period 
B. General rules of care 
C. Transportation and storag: 


1) Corrosion 


EQUIPMENT REQUIREMENTS 
oP Plan the 


prac tices 


drilling string to permit good operating 
Select a drill pipe string to keep maximum possible 
tensile stresses within allowable limits even when fishing 
In most cases, this is no real problem, since conventional 
strings of Grade D or E drill pipe afford an excellent 
satety factor. However, if planning deep drilling (below 
15,000 feet), consider the new high strength grades, or 
heavy weight grade E pipe. 

Use sufficient drill collars to keep the drill pipe in 


tension (see Appendix IV, December Wortp Ot), thus 
Keeping the “neutral point” of the string always in the 
drill collars. This will minimize the effects of some causes 


ot drill string problems: Among these are: 


Rapid pipe and tool joint wear. 
NOVEMBER 
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2) Crooked pipe and eccentric O.D. wear which re- 


results from it. 
3) High connection stresses which result from inade- 
quate make-up torque or crooked holes. 

+) Corrosion fatigue in tool joints which starts from 
the bore and progresses outward. 

2. Keep mechanical equipment, particularly auto- 
matic catheads, in top working condition at all times. 

3. Have available a good torque gage for checking cat- 
heads and insuring the use of recommended make-up 
torque on connections. 

4. Use only a good grade thread lubricant. One recom- 
mended type is 40 percent-60 percent zinc base. This 
type employs a base of 40-60 percent finely powdered 
metallic zinc. Lead, Copper and other metallic base com- 
pounds are good, as is molybdenum disulfide. Purpose 
of the metallic base is to preclude the possibility of forc- 
ing all the lubricant from between the mating thread 
flanks and shoulders because of the extremely high loads 
or pressures between the surfaces of the mating pieces. 

5. Keep thread protectors for all pins and boxes for 
the entire string of drill pipe and drill collars, and for 


miscellaneous subs on the rig. 


RULES FOR CARE AND HANDLING 


Breaking-in period. A new tool joint connection should 
be “broken in” with care, as is recommended for any 
piece of the fine machinery. The initial make-up is most 
critical. The exact length of time the break-in period 
takes has not been determined, but special care should 
be exercised for the first 5 to 10 times each individual 
joint is made up. 

The following steps are recommended for picking up 
a new drilling string: 


1. Remove rust preventative or other protective coat- 
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FIGURE 29—Remove rust preventive and clean joints before 
using. 
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FIGURE 30—Hand-tong new tool joints for first trip. 
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FIGURE 31—Keep derrick floor clean. 


ing from connections with bristle brush and solvent, or 


steam clean. 


2. Visually inspect threads and shoulders for damage— 
do not pick up any of doubtful condition—repair or 


clean as necessary, before using. 


3. Replace pin thread protector before pulling in on 


walk and hoisting to derrick floor. 


4. Wipe pin and box clean and dry before applying 


lubricant. 


5. Apply adequate thread dope to all surfaces of pin 
and box threads and on both shoulders of the connection. 


6. Stab pin into box with extra care—avoid hitting 


box shoulder with end of pin. 


7. Hand tong connections on initial make-up—do not 


use spinning chain. 


8. Using a tong torque gage, make-up each joint to 
the recommended torque for the specific connection, as 
shown in Appendix I ( Wortp Oi, October 1960, Page 
117, Care and Maintenance of tool joints, Part I 

During subsequent break-in trips, it is not necesary to 
wash lubricant from connections unless there are indi- 
cations of damage or developing trouble. Norma! 
“doping” procedures (applying only to threads and shoul- 
ders of box) can be followed, and the spinning chain 
can be used for make-up, but joints should be spun 
slowly. Continue using the tong torque gage to make up 


the connections with recommended torque. 


General rules of care. Following the critical break-in 
period, proper care and operation of the drilling string 
WORLD OIL 
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are still essential to obtain maximum trouble free service 
life. 

Serious troubles will generally give early warnings: 
connections difficult to break, “dry” pins, or small shoul- 
der and thread galls. If immediate action is taken to find 
what is causing the problems, and steps taken to correct 
conditions, any real problem can be averted. If the early 
warning signs are ignored, failures of an “epidemic 





FIGURE 32—If necessary to jack stand into position, use a 
special jacking tool with a soft nose of brass or bronze. 
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FIGURE 33—Install thread protectors before laying down a 
joint. 


FIGURE 34—When laying pipe down, keep walk clear. Do 
not ailow joint coming down to hit another joint or other ob- 
ject on walk. 
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FIGURE 35—Clean and inspect kelly sub regularly. ores 
in iro 


nature,’ that is, a series of failures within a relatively 


Tr 
show 
f th 


the 


short time, are likely to develop. ‘These can be expensive, 

causing fishing jobs or at best a costly repair bill. 
The rules of care which follow, if adhered to, will 

minimize the chance of any failures. 

6. 


1. Keep the kelly sub in good condition. The pin 
: recol 


thread mates with every tool joint box in the string, and 
an entire string can be damaged quickly if the kelly it 
connection is damaged or dirty. ili 
A. Inspect and clean the sub every time it is removed — 
from the rathole. If damage is found, repair or replace 
the sub immediately. 

B. Keep a spare kelly sub with a new thread on the 
rig at all times. This will eliminate the necessity of using 


a damaged sub. 

2. CHECK THREADS OF EACH JOINT BEFORE 
ADDING TO STRING... NEVER ADD ANY WITH 
DAMAGE... FINS, BURRS, GALLS, ETC. REPAIR 
BEFORE USING THEM. 


3. Lubricate the box (threads and shoulders) with a 


good grade of thread lubricant. Keep lubricant and ap- 


plicator clean and free from dirt. 


4.Stab pin into box with care. Avoid striking box 
shoulder with end of pin. 


5. Before spinning up, be sure connections are in align- 
ment. Don’t rotate too fast . . . if joint wobbles and binds, 
high speeds can “burn” threads. 
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FIGURE 36—Keep thread protectors on pins when bringing 
in from walk. 


The connection should make up with spinning line to 
shoulder, such that only about a 30°-45° movement 
f the tong is necessary to tighten. If more is required, 


the joint should be checked for cleanliness or damage. 


6. Using tong torque gage, make up with tongs to 
recommended torque. Use both make-up and_ back-up 
. NEVER ON THE PIPE. (If 


torque gage reads in pounds, multiply by length of tong 


tongs on the tool joint “ae 


um to get make-up torque in pounds——feet. 


7. When pulling out of hole, be alert watch tor 
rooked pipe, loose or leaking joints and other indications 


f trouble. 


use both tongs on the tool 


8. When breaking out 


oints. 


9. After breaking connection, rotate out slowly, with 
ust enough tension on the hook spring to keep minimum 
pressure on the disengaging threads, but enough to avoid 
any possibility of the end of the pin striking the box 
shoulder. Watch for dry joints or mud on threads, which 
an indicate damaged connections or insufficient make- 


Ip torque. 


10. When standing pipe back, be sure rig floor is 


clean. If perfect positioning of stand is not achieved 


on the floor, DO NOT USE WRENCH OR OTHER 


SHARP EDGED TOOL TO “JACK” INTO POSI- 
TION SHOULDER DAMAGE COULD LEAD 
WORLD OIL 
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FIGURE 38—Spin up slowly; use make-up and backup tongs. 
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FIGURE 39—Washing joint of pipe with clear water before 
laying down. 





FIGURE 40—Apply rust preventive before moving and stor- 
ing pipe. 
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TO SERIOUS TROUBLE; USE A SPECIAL JACK. 
ING TOOL WHICH HAS A SOFT NOSE MADE 
OF BRASS OR BRONZE (THIS CAN BE FABRI. 
CATED FROM A PIECE OF PIPE AND A DIS. 
CARDED WRENCH WITH BRAZING ROD AP. 
PLIED TO THE NOSE WHICH ENGAGES THE 
TOOL JOINT SHOULDER). 


11. When laying down pipe, install thread protector 
before swinging through “V” door and onto walk. Keep 
walk clear . . . do not allow joint coming down to hit 
another joint or other objects on the walk. 

There is no substitute for a good crew. A good one 
automatically follows the recommended practices, but 
still makes a trip as fast as a poor one which cuts all 
the corners. It is a matter or coordination, the same as 
required for any successful team, whether on a drilling 
rig or on an athletic field. 


Transportation and storage. A little extra time taken 
when pipe is being moved or prepared for storage can 
pay big dividends in future trouble free service and re- 
duction of maintenance costs. 

1. When laying down pipe, wash tool joints and pipe 
internally and externally with clear water. This will 
remove any salt or other corrosive agent which might 
bring about more rapid deterioration. 

2. Apply a rust preventive compound to threads and 
shoulders, particularly if pipe is to be stored for any 
length of time. 

3. Be sure thread protectors are installed on boxes 
and pins and are tight. 


4. Check pipe 


needed. 


for straightness and straighten, if 


5. When racking, use wood or wire rope spacers be- 
tween layers. Three spacers are desirable one in 
the center and one close to either end behind the tool 
joints. Spacers should be thick enough to keep tool joints 
separated when rolling pipe. 


Corrosion. In many areas, corrosive conditions are en- 
countered which materially affect the performance of 
the drill string. In general, the corrosive conditions are 
a problem for the mud engineer, but in many instances 
he is limited in what he can do. Prevention of down- 
hole drill string problems arising from corrosive condi- 
tions can best be combatted by having alert personnel 
who watch for potential trouble development and re- 
port it. 
Causes. There are four main possible causes for corro- 
rosion: 

1. Presence of salt in formation or drilling fluid. 

2. Bacterial action on certain materials in the drilling 
mud. 

3. Presence of air, free oxygen, and/or carbon dioxide, 
in the drilling fluid. 

4. Presence of hydrogen sulfide. 
Effects. Regardless of cause, there are certain general 
effects of corrosion: 

1. Pipe and tool joint become pitted. 


2. Fatigue cracks start in the pits. 
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FIGURE 42—Tighten 
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thread protectors before moving and hauling. 


sg 
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CRACK INDICATED BY MAGNAFLUX 


FIGURE 43—Corrosion fatigue crack 
starting in bore of pin accelerated by 
stress concentration from excess make- 
up torque. 





FIGURE 44—Corrosion fatigue failure resulting from crack starting in bore of pin accelerated by stress concentration from ex- 


cess make-up torque, resulting in ultimate tension failure. 


3. There is no true endurance limit for a drill string 


run in a corrosive statement. 

4. When hydrogen sulfide is present, fatigue failures 
may develop in a very short time, even though visible 
pitting is not present. 

Control measures 

1. If salt is encountered, go to a saturated salt drill- 
ing fluid, which is much than a 
saturated fluid. 


less corrosive non- 





ORDER YOUR EXTRA COPIES OF THE 
TOOL JOINT MANUAL NOW! 

Reprints of WORLD OIL’s Engineering Practices 
Manual No. 3 (Care and Maintenance of Tool Joints) 
will be available shortly after Part 3 of the series is 
published. Place your order now and insure early de- 
livery. Price: $1 

Send order and remittance to: 

Reprint Department, WORLD OIL 
P. O. Box 2608, Houston 1, Texas 
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TENSION BREAK ae 


FATIGUE BREAK 





MICRO SPECIMEN SHOWING CRACK 
PROPAGATING FROM PIT 








CUP TYPE 





FLAT TYPE 


2. Use a suitable corrosion inhibitor in the mud. This 
can eliminate or minimize the problem. 


3. Keep the mud in good condition . Maintaining 


the correct pH arrests or retards many corrosive actions. 


4. When a highly corrosive fluid is encountered, case 
it off where economical to do so. 


5. Maintain the drill pipe in tension at all times... 
this will minimize the possibility of a fatigue failure. 


6. When one or two drill string failures resulting from 


corrosion occur, consider retiring the string before fail- 


ures become epidemic. 
7. Inspect entire drill string more frequently. 


8. Internal coating or peening of the drill string can 
often reduce the effects of the corrosive fluid. 


TO BE CONTINUED 
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A NEW ERA is underway in Paradox 
Basin activity. The targets: Mississip- 
pian and Devonian production in the 
Lisbon anticline Utah and 
Colorado. 


area of 


In October, 15 wells, active drilling 
operations and locations were listed 
for the Lisbon area. Three dry holes 
increased total drilling to 18 wells. 

The discovery that sparked the new 
exploratory effort was spudded in by 
Pure Oil Company in August 1959 on 
the northwest end of the Lisbon anti- 
cine in Utah’s San Jaun County. 
Three months and nine days later, 
Pure was running logs after reaching 
total depth of 8,440 feet. Production 
had been found in both Missisippian 
and Devonian formations. 
Northwest Lisbon 1, 
30 miles south and east of 


The wildcat, 
is about 
Moab, far removed from recently de- 
veloped centers of oil activity in south- 
eastern Utah, and geologically unique 
because of Devonian oil production. 
Nationwide attention. Pure’s first 
announcement of gas flows ranging 
from 1.2 to 17 MMcf per day (with 
some condensate) through 450 feet of 
Mississippian section, received nation- 
wide attention. Only Big Flat, to the 
northwest, was previously known for 
commercial production from Missis- 
sipian. 

Shortly after the first of this year, 
Pure reported an official gage of 587 
barrels of 44 flowing 
through 14/64-inch choke from nearly 
70 feet of perforations in the Mc- 


gravity oil 


Cracken sandstone member of Devon- 
ian under flowing tubing pressure of 
250 psi. Devonian shows previously 
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had been logged at a few widely sepa- 
rated spots in Utah, but had never be- 
fore produced in the state. 

This gage quieted the misgivings 
that were the natural reaction among 
observers during the extended period 
of testing. During this time it had be- 
come known that the high volumes 
of gas from the thick Misissippian sec- 


New Exploration Areas in 


Dark Colored Area: Paradox Basin 





Lisbon anticline: hottest 
area in the Paradox Basin 


Major Devonian and Mississippian discoveries increase 


interest in other major anticine trends 


tion included some inert gases, and 
that the average btu content was 
about 750 per cubic foot. This 
brought to mind the gas-condensate 
recoveries logged some years before 
in the Monticello area of the county 
and later proved non-commercial. 
The first reports of Devonian shows 


were met with some reservation. 


Northeast Paradox Basin 


a | 


I : 








GD Oil Field Gas Field 


Dashed Circles: Lisbon, Southeast Lisbon Fields 
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Vicinity of Lisbon, 
Southeast Lisbon Group 


_——4 


H Spay 
j UTAH! COLO. | 
| | 
INDEX MAP 
0 10 20 30 
EEE 
SCALE: MILES 
Other, lesser, shows in this formation 


in various parts of the state hadn’t 
panned out. 

Utah hands noted that 
shows along the salt anticlines of the 
Paradox had in 
come to a_will-o-the-wisp 


Too, old 
northeastern Sasin 
the past 
conclusion. 

However, by the time the well was 
completed, it had been labeled as pos- 
sibly the most important of the yea 
in the U.S. The concensus was that 
something big had appeared again in 
Utah oil exploration. Whether it was 
as big as the Pennsylvanian develop- 
ment further to the south was but a 
speculation. It is still a speculation, 
but the evidence since completion of 
the discovery well is mostly good. 


Second well shows promise. Mis- 
sissippian assumed a new significance 
at a well a little more than a mile 
west of the discovery. Elliott Produc- 


tion spudded Lisbon Valley-C1 in late 
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January. It went to total depth of 


9,553 feet, found shows in Devonian, 
but the formation swabbed dry and 
the well was plugged back to Missis- 
sippian. From this formation, through 
perforations 8,767-8,830 feet, the well 
was completed for a flow of 272 bar- 
rels of 53 gravity oil (condensate) per 
day through 16/64-inch choke under 
flowing tubing pressure of 660 psi. Gas 
this test at the rate of 
686,000 cubic feet per day. Gas/oil 
ratio reported by Elliott was 2,520 
to l. 


flowed on 


This put a little different complex- 
ion on the Mississippian potential of 
the area, with liquids assuming a more 
important role than indicated in the 
Pure Oil discovery well. 

Pure’s well is at the northwest end 
of the structure. Elliott, a mile to the 
west, or Basinward side of the Pure 
well, topped Mississippian at —2,347 
feet, 1,398 feet below the —949 top in 
the Pure well. Top of the McCracken 
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member of Devonian in the Elliot, 
well is at —3,093 feet; in the Pure 
well, —1,680 feet, showing this forma. 
tion 1,413 feet lower. 

A subsequent well by Pure about 
two miles southeast of the discovery 
found McCracken at —2,153 feet. It 
has been shut in after flowing 841 bar. 
rels of 45 gravity oil with gas at the 
rate of 500,000 cubic feet per day on 
36 hour test from McCracken perfora- 
tion at 8,905-43 and 8,960-98 feet. 

Flow was on quarter inch choke, 
From Mississippian this well flowed 
413 barrels of condensate and gas at 
the rate of 6.2 MMcf per day on 


35/64-inch choke on 24 hour test. 


Four-mile trend. Production has 
been established over a_northwest- 
southeast distance of more than four 
miles, and a width of three miles or 
more. 

Pure has nine wells or locations in 
the Lisbon area. Belco Petroleum has 
three. Pubco Petroleum, two; Stand- 
ard Oil of California is drilling below 
4.200 feet at Western 
Operation, Elliott and 
Apache Drilling each have drilled one 


its one well: 


Production 


well. 

Pubco Petroleum is testing a suc- 
cessful stepout in SW 12-30s-24e, has 
logged flows of as much as 45 barrels 
of condensate per hour. Pubco’s sec- 
ond well in the area is still a location. 

After drilling a dry hole, Belco’s 
second well, in c NE NE 15-30s-24e 
has flowed as much as 500 barrels of 
oil per day with 1.2 MMcf gas per 
day from Mississippian. Belco’s third 
well is drilling below 3,625 feet on 
the Egnar unit, southwest of Pure’s 
third southeast Lisbon well. 


Three dry holes. The first dry hole 
in the area was logged by Belco Pe- 
troleum at a wildcat three miles 
northwest of the Pure discovery. It 
found shows in both Mississippian and 
Devonian, but neither formation was 
commercial. 

Pure’s USA-D 1, about three miles 
southeast of the company’s discovery 
was abandoned after logging shows, 
but details have not yet been fully 
released. 

Apache Drilling’s Federal 1, almost 
three miles southwest of the Elliott 
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“|, Spacing, crystallization of exploratory plans, rate of drilling indicated by mar- 


ket, results of new wildcats now staked on Lisbon anticline . . . will determine the 


rate of growth of this most important new producing area in the Rockies.”’ 


discovery, was dry at total depth of 


The 
staked in 


9325 feet. most southwesterly 


location yet the area, it 
topped McCracken at 9,226 feet from 
a derrick floor elevation of 5,958 feet. 
It recovered some gas cut mud on 
drillstem test in Mississippian, but had 


no other shows reported. 


Salt-Core anticlines. The northeast 
portion of the Paradox Basin is char- 
acterized by a series of salt-core anti- 
clines paralleling the Uncompaghre 
Uplift which forms the northeastern 
boundary of the basin. They extend 
into the Colorado portion of the basin 
and in some cases are well defined for 
more than 75 miles. The Lisbon Val- 
ley—Dolores anticline, on the north- 


west end of which the Lisbon dis- 


covery was drilled is the most basin- 
ward of the series. 
At about the same time the Lisbon 


discovery was testing, Pure also began 


testing Govt-Southeast Lisbon 1, NE 
NW lot 3, 5-44n-19w, San Miguel 
County, Colorado, toward the op- 


posite end of the structure and nearly 
17 miles from the Utah discovery. It 
found gas in Mississippian, has been 
shut in after flowing upward of a 
million cubic feet per day from this 
formation, with some _ condensate. 
Total depth at this well is 9,972 feet. 

This discovery shared in the atten- 
tion generated by the Utah discovery, 
but the gage was eclipsed by the more 
Lis- 


as well as better Mississippian 


substantial Devonian success at 
bon. 
performance. A second well a mile to 
the south was more notable, flowing 
6 MMcf per day from Ouray (Devon- 
lan) and 6.5 MMcf per day with 136 
barrels of condensate from Mississip- 
pian, thus establishing the same two 
producing formations as at Lisbon. A 
third well was even more convincing. 
It is two and a half miles south of the 
discovery, has been shut in after flow- 
ing vas at the rate of 6.4 MMcf pel 
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day with 70 barrels of condensate in 
15 minutes from Devonian perfora- 
tions at 9,054-62 feet. 

A fourth location has been staked 


to the north of this discovery. 


The 


Lisbon-Southeast Lisbon development 


Activity gains momentum. 


is just gaining momentum. It has had 
its influence on the entire salt anti- 
cline area of the basin. Several major 
deals on leases in the area followed 


the Lisbon discovery immediately, 
with bonuses to leaseholders of up to 
$100 per acre, plus substantial over- 
rides reported. One 
involved Shell Oil’s 


88.000 acres in Utah and Colorado at 


$24 


such transaction 


acquisition of 
per acre. A 5 percent override 
was retained by Penrose and Tatum, 
Fort Worth, who turned the block to 
Shell. Acreage is partially in Montrose 
County, Colorado, northeast of Mont- 
Utah, a 


block is in 28s-26e, north and east of 


rose Dome. In substantial 
Lisbon and in the Gypsum Valley- 
Paradox Valley anticline area. 

The entire area is heavily leased, 
consists of a majority of state and fed- 
eral acreage, and many major and in- 
dependent operators have, or have 
attempted to secure, position in the 
area. Drilling to date except for that 
mentioned at Lisbon and Southeast 
Lisbon, has been scattered. 

Farmouts seem to be close. There 
are heavy holdings through both the 
Lisbon and Southeast Lisbon areas, 
but apparently there will be no great 
amount of farmout pending further 
drilling. 

Next year might see farmouts mate- 
rialize outside the area of primary in- 
fluence and success on each end of the 
anticline. 

Obviously, the entire northeast 
quadrant of the Basin must be heavily 
explored in consequence of the Lis- 
bon-Southeast Lisbon discoveries. Cur- 


rently, one attempt at more remote 
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activity on the same structure has 
been scheduled by Pure. It is 1 Island 
Mesa, C NW SW 22-30s-26e, between 
Lisbon, 
The 
at about 


Lisbon and Southeast and 


near the Colorado line. well, 


scheduled to Devonian 
11,500 feet, was fishing at 3,694 feet 
in October, 

The 


come at Lisbon has not yet been set. 


pattern of development to 
Hearings on spacing are set for De- 
cember 6. Proposals for 80-acre spac- 
640 


originally 


ing for Devonian, acres for 


Missisippian were made. 
Intervenors have since asked both 160 
and 320 acre patterns for Mississip- 
pian and 160 acres for McCracken. 
Recent Rocky Mountan trend has 
been to the widest spacing shown con- 
sistent with good engineering practice. 
A steady and growing drilling pro- 
gram, both development and explora- 
tory, but not a feverish program, is a 
reasonable expectation for both the 
Colorado and Utah portions of the 
basin. Some of the equipment origi- 
nally located in the Paradox Basin on 
the basis of the Pennsylvanian play is 
now busy with this new area of activ- 
wells al- 


ity. Contractors active on 


ready drilled or drilling include 
Loffland Noble 
Kent Drilling, Arapahoe Drilling, 


Moran Drilling, and Calvert Drilling. 


Brothers, Drilling, 


There won’t be a big influx of new 
equipment to the northeastern Para- 
dox right away, Spacing, crystalliza- 
rate of 


tion of exploratory plans, 


drilling indicated by market, results 


of new wildcats now staked on the 
Lisbon anticline are some of the ques- 
tions whose answers will determine 
the rate of growth of this most im- 
portant new producing area in the 
Rockies. 

Current big question which of 
the other major anticlinal trends will 
next be proved productive? 


—The End 
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SOUTH TEXAS/GULF COAST REPORT 
Offshore Louisiana .. . 
H derwater oil 
storage unit works ee 
g - 
Unique 20,000-barrel capacity submersible battery completely a 
equipped with all producing facilities, can be moved easily from 
one field to another without use of heavy marine equipment 
By Ray Lacy 
Assistant Manager of Sales 
John Estes, Chief Engineer 
Bethlehem Steel Company 
Ship Building Division, 
Beaumont, Texas 
A NEW 20,000-BARREL CAPACITY 
underwater oil storage unit complete 
with all producing facilities has been 
installed in Eugene Island Block 110 
field off the Louisiana coast for The —_ 
California Company. The self-con- oe 
tained submersible unit was sunk in nect 
35 feet of water adjacent to a well vide 
platform. The only connection work 
required for operation involved tying 
well flow lines into the production 
manifold on the unit. Chief advan- ” 
tages of this type battery are as = 
follows: — 
thre 
@ The unit has mobility compar- syst 
able to mobile offshore drilling rigs ‘ 
and may be moved easily from loca- sol; 
tion to location. the 
@ Marine construction equipment ' 
is not required for installation. for 
e It is designed to withstand 
severe weather conditions and is as pl 
permanent on location as any other ™ 
offshore structure. ae 
OI 
© The steel storage tanks, as de- 20 
signed and fitted with cathodic pro- fa 
tection, are safe from rupture, th 
abrasion and adverse effects of ma- ol 
J i ; ; we rine growths and organisms. W 
FIGURE 1—New 20,000-barrel capacity mobile underwater oil storage unit is p 
shown under tow to Calco’s Eugene Island Block 110 field in Gulf of Mexico. Pump © The fillince and discharce “die 
platform is at left, production platform in center foreground, compressor platform —_ ey Se ne eee eC 
at right and quarters platform is in center background. tion requires no special training of de 
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field personnel, nor are mechanical 
devices required to prevent salt water 
contamination of oil, or spillage of oil 
through the sea water displacement 


system. 


® Basic sediment, sand and other 
solids can be removed without raising 


the unit from its submerged position. 


® Preventative maintenance is per- 


formed easily from above water. 


The same basic design and princi- 
ples employed in the 20,000-barrel 
unit can be used to construct a unit 
capable of storing one million barrels 
or more in water depths in excess of 
200 feet, with or without production 
facilities. Thus, it is felt that units of 
this type, which resulted from years 
of research, design and development, 
will provide the answer to problems 
posed by oil fields located beyond the 
economic reach of pipe lines, or in 
deep and exposed waters where con- 
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FIGURE 2—Here is an oblique drawing of the oil transfer 
and salt water displacement piping system. The blanked con- 
nection on the column above No. 1 corner storage was pro- 
vided to accommodate a future oil line. If installed, this line 
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aging the unit. 


ventional production and storage fa- 
cilities are not feasible. Figure 1 
shows the unit under tow. 

The battery is towed to location in 
the same manner as mobile offshore 
drilling rigs. By use of tugs and an- 
chors, the unit is positioned and 
flooded until it comes to rest on the 
ocean floor. After setting on location, 
flow lines from the wells are con- 
nected to the input manifold and the 
battery is ready for operation as a 
production facility. Conversely, to re- 
move the unit, flow lines are discon- 
nected and ianks are deballasted. 
When afloat, the unit is ready for 
towing to its new destination. 

This unit provides a net oil stor- 
age capacity of 20,000 barrels and has 
a maximum sinking depth of 35 feet. 
It will handle a production input rate 
of 2,000 bopd and discharge to ma- 
rine transportation equipment at a 
rate in excess of 2,000 boph. Gen- 
eral configuration of the unit is a 
large rectangular mat, 112 feet x 92 
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Quarters Platform 





No.2 Corner Storage 





% Woter 


could be connected to floating loading facilities located some 
distance from the structure. Thus, marine equipment or tank- 
ers will be able to load safely at sea without danger of dam- 


feet x 10-feet with four 18-foot di- 
ameter corner columns extending 25 
feet above the mat deck. At that 
point, columns are tapered to a di- 
ameter of 5 feet. Each column sup- 
ports a platform above maximum 
wave height. Quarters, heliport, pro- 
duction equipment, generators and 
pumps are installed on these _plat- 
forms which are interconnected with 
walkways. 

Primary storage is within the mat 
and columns. This volume is divided 
into two oil compartments which per- 
mit simultaneous production and de- 
livery of oil. Salt water rolling lines 
are installed on the tank bottoms to 
provide agitation for removal of sedi- 
ments, Permanent type anodes are in- 
stalled within the compartments to 
provide permanent cathodic protec- 
tion. 


Production platform. The 30 foot x 
30 foot x 4-foot production platform is 
built as a rectangular tank. The tank 
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top provides deck area for producing 
equipment. Foundations also were 
provided for anticipated equipment as 
well as that installed prior to delivery. 

The tank is subdivided to provide 
130-barrels test tank capacity, and 
630-barrels settling tank capacity. 
Four bolted cleanout doors are pro- 
vided for tank cleaning. 

Equipment installed on the _plat- 
form deck includes: 


© Input production manifold. 
® 3 foot x 10 foot, 125-psi W.P. 
test separator, 


®@ One 3% foot x 10 foot, 125-psi 
W.P. and one 4 foot x 10 foot, 125- 
psi W.P. production separator. 

® Three runs for 


duction. 


meter gas pro- 


@ 4 foot x 27'/2-foot, steam heated, 
emulsion treater for test use. 


® 10 foot x 27'/-foot steam heated, 
production emulsion treater. 


@ 5,000-pound capacity stiffleg 
boom. 


An oil receiver, which functions as 
a surge tank and distribution reser- 
voir, is located in the center of the 
platform. Two fill lines lead from the 
receiver to the two underwater stor- 
age compartments (See Figure 2). 


Compressor platform. This 30 foot 
x 30-foot beam and girder steel decked 
structure is fitted with a 100-foot ra- 
dio tower, two 30 KW 120 - 208-volt 
A.C. generators housed in a sheet 
metal building, foundations for future 
installation of a gas compressor for 
gas lift operations and a 12 foot diam- 
eter x 17'/-foot salt water precipita- 
tor. A 50-foot oil discharge hose boom 
is installed on the outboard corner. 


Pump platform. The 25 foot x 18- 
foot pump platform is constructed 
similarly to the compressor platform 
and contains two engine driven deep 
well salt water pumps of 2,100 gpm 
and 600 gpm capacity. These pumps 
provide salt water for the oil dis- 
charge phase of the operation, salt 
water supply for the rolling lines and 
serve as fire pumps. A 175-gpm wash- 
down pump and a 4 foot x 15-foot 
steam generator which provides steam 
for the emulsion treaters also are in- 
stalled on this platform. An additional 
oil discharge hose boom is located on 
the outboard corner of the platform. 


94 













Max. Elev. Of Interface 5517’ 
‘] 42° API Oil At 1.025 SG Water 

















A 


Corner Compartments Full 
Center Compartment Empty 


Or! Receiver 





: Floot At Shutoff Max Elev 81 33° (For AP! 42° 
Volve F2 (Closed) to | F Valve Fi (Open) 
. | 1 
Production input ~< | If Floct At Shutoff Min Elew 7449 API 3 
Discharge Volve D! (Ciosed) . : 
SW Pump Discharge sex, Bi. 
ie p Platfo 
Pump Platform n® 
j eee 4 2° Discharge Line Slope in 70 — Bottom Of Platforms Elev 68 
i - = ——_—_———— : ree. 
—_ | orge e e 

4 ) onnecting A umn U $c ge 
* pee x 

W Receiver Dischorge Volve 02 (Open Max. Elev. Of Interface 5517’ 











42° API Oil At 1.025 SG Water 



























A ve e 
T 
> 
4 Woter 
_ 49 ev 
brs Woter e Elev 35 
68 
a Top Of Barge At Side Elev 95 
Corner Tonk 
= . - Min Elev Of interface 2 
MET Be F “ - rie te 
+_té “Zt 6 Wine A Ne fascagy Bottom Of Borge ee 








C 
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FIGURE 3—These four schematic drawings show various conditions which 
are indicated on the individual drawings. 


Quarters platform. This structure 
consists of a 30 foot x 30 foot x 4-foot 
rectangular tank structure with an 8- 
foot cantilevered deck extension, 
giving a total deck size of 38 feet x 38 
feet. The tank provides 300-barrels 
potable water and 500-barrels sanitary 
water storage. A 32 foot x 25-foot 
building provides space for a 8 foot x 
25-foot warehouse in which shelving, 
paint locker, deep freeze, radio equip- 
ment and two water pressure sets are 
installed. The rest of the building is 
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used for quarters which provide eight- 
man berthing, office, a complete gal- 
ley and recreation and dining area. 
The quarters area is equipped with a 
vented gas heating system and air con- 
ditioning. 

A 4,000-pound stiffleg derrick for 
hoisting supplies aboard is installed on 
the outboard corner and a 60 foot x 
60-foot helicopter landing deck is in- 
stalled above the quarters. 

Columns supporting the production 
and quarters platforms are provided 
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with 18 foot x 18-foot L-shaped boat 
landings located 6 feet above design 
water level. Spiral ladders provide 
access between boat landings and 
platforms. Mooring pads are installed 
on the diagonally opposite columns 
supporting the compressor and pump 
platforms. Hawsers may be attached 
to the pads to moor transportation 
equipment when discharging oil 
through the unloading booms located 
just below platform level on the col- 
umns. This permits marine equipment 
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Corner Compartments Filling 
Center Compartment Discharging 


exist when the unit is in operation. Specific operations (two static, two fluid) 


to approach the unit regardless of 
wind direction. 

Corrosion control of the exterior of 
the unit consists of three separate 
systems. An impressed current carbon 
anode cathodic protection system has 
been installed to protect submerged 
surfaces. Monel sheathing of the steel 
columns provides protection against 
air and salt water corrosion in the 
spray zone. Above the monel, exposed 
surfaces are either hot dipped galvan- 
ized or coated with a 3 mil zinc sili- 
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cate system and two coats of vinyl 
mastic. 


Production operations. Well fluids 
are produced through the flow line 
manifold into separation equipment, 
treaters, metering devices and settling 
tank. The settling tank serves two 
functions: First, the weight of fluid 
contained in the tank increases the soil 
bearing load of the entire structure. 
Also, the tank provides a retention 
chamber for the produced oil. This 
permits solids to drop out of the oil 
in an easily cleaned tank, rather than 
being introduced into the submerged 
storage section. 

After a retention time of approxi- 
mately seven hours, based on the 
volume of the tank and the produc- 
tion rate, the stabilized oil flows into 
the oil receiver where it is diverted 
to the selected storage tank. 

As the oil flows by gravity into the 
selected submerged storage tank, sea 
water in the tank is displaced through 
the sea water piping system. When oil 
level is within 24 inches of the bottom 
of the tank (see Figure 3c), the 
weight of the water column and the 
oil column is equalized and no further 
displacement of water is possible. This 
precludes the possibility of flowing oil 
out through the sea water system. 
Simultaneously, the level of oil in the 
receiver has risen to a point to actuate 
a liquid level control which will shut- 
in production. An alarm system, 
which is tied into the control unit, 
will produce an audible and visual 
signal several hours prior to the “full” 
condition. 

To discharge oil from the sub- 
merged tanks, the fill valve on the 
oil receiver to the full tank is closed 
and the applicable oil discharge valve 
is opened. Sea water is discharged 
from the deep well pumps under no 
pressure into the water receiver and, 
since the oil column has been short- 
ened by opening the discharge valve, 
flow is possible in the opposite direc- 
tion. Figure 2 shows the oil transfer 
and salt water displacement piping 
system. 

The oil discharge line is located 
below the oil fill line but above the 
sea water discharge level. This permits 
introduction of sea water with cor- 
responding discharge of oil until the 
sea water level in the oil storage com- 
partment approaches the level of the 
sea water discharge. At that time, 
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FIGURE 4—Calco’s underwater oil storage unit on location in Gulf of Mexico. 


Well platform is at left. 


equilibrium occurs and no further 


flow through the oil piping can occur. 
This precludes the possibility of sea 
water being carried over in the oil 
being discharged for sale. Figure 3 
shows the complete fill and discharge 
sequence ie 

Although the weight of the unit is 
adequate to prevent flotation when 
the submerged tanks are filled with 
oil, the fluid contained in the produc- 
tion platform tank and the quarters 
platform tank is more than enough to 
offset the buoyancy due to the sub- 
merged oil. This provides weight plus 
additional storage capacity at no 
greater cost than applying weighted 
ballast on the mat hull and results 
in adequate soil bearing for storm 
conditions. 

Extensive testing of Gulf Coast 
crude oils in this system indicate that 
a properly designed unit will encoun- 
ter no emulsion problems. The tests 
also indicated that oil delivered from 
the unit will contain only those con- 
taminants present in the original well- 
stream. In some cases, impurities were 
removed from the oil as it was moved 
through the unit. Provisions have been 
made to permit withdrawal of emul- 
sions should they be accidently intro- 
duced into the storage tanks because 
of treater failure, etc. Emulsified fluid 
then can be circulated through the 
steam heated treaters to recover clean 
oil. 

Particular attention was given to 
the prevention of oil contamination 


% 


of sea water, both in the displacement 
system and if accidental spillage oc- 
curs on the decks of the various plat- 
forms. Skimming devices were in- 
stalled in the sea water discharge sys- 
tem and in the deck sumps which 
receive any spilled fluid. Periodic 
skimming of these pre- 
cludes accidental oil 
into the sea. 


containers 


carry over of 


Applications. The underwater stor- 
age unit has the greatest potential use 
in major producing areas where a 


marine pipe line to shore is impracti- 
cal or uneconomical. In this instance. 
the unit would be considered a per- 
manent installation and would be jp 
place for the life of the field. 

In other instances, salvability is as 
important as initial cost. This is ap. 
plicable in areas where there are pipe 
lines projected, but appreciable pro. 
duction will be lost due to the time 
elapsed before lines become available 
Also, a relatively small unit could be 
used in the early exploration stages of 
field development. This unit would 
permit production until field poten. 
tial could be determined and perman.- 
ent facilities designed and installed. 

As described previously, no dis. 
mantling or use of expensive marine 
equipment is required to put the unit 
in a movable condition for complete 
recovery. The equipment also is avail- 
able to many foreign areas. The abil- 
ity of the marine towing industry to 
move units of comparable size and 
shape over transoceanic distances has 
been demonstrated many times. 

The underwater storage unit ( pa- 
tent pending) offers adequate pro- 
duction facilities suitable for deep 
water operations. Marine oil fields 
presently beyond the economic reach 
of pipe lines, or in deep and exposed 
water that makes economic use of 
conventional production facilities im- 
possible, may now become profitable 
operations rather than undeveloped 


The End 


reserves. 
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By Roy is Jindra, Geologist 


Harkins and Company, Alice, Texas 


EXPLORATION PROGRAMS have been 
revised in all major south Texas 
trends, with primary current empha- 
sis On gas-condensate production in- 
stead of on oil. Deeper drilling is and 
will continue to be the most active 
form of exploration. Although fewer 
wildcats will be drilled as they go 
progressively deeper, a higher discov- 
ery rate probably will result from the 
more careful, selective preparation of 
deep prospects to be drilled. 

The Edwards Webb 
County northeastward through La- 
vaca County should see numerous 
wildcats drilled in the future. 
The Wilcox trend is especially active 
along the downdip fringe. The lower 
Wilcox sands are enjoying an inten- 
sive play. This trend is active from 


trend from 


near 


Zapata and Starr counties through 
Lavaca County. 

The Frio-Vicksburg trend has been 
relatively inactive, although Hidalgo, 
Kleberg and Calhoun counties have 
enjoyed some important recent ex- 
ploratory successes, 

Recent months have seen a rapid 
shift from an almost stereotyped ex- 
ploratory approach, i.e., drilling along 
currently productive trends at estab- 
lished depths, to the new frontiers of 
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SOUTH TEXAS / GULF COAST REPORT 


Lavaca County to the Mexican border 


deeper drilling. The greater costs and 
risks tend to eliminate smaller oper- 
ators and to place the exploration 
burden on the major companies. The 
ability to assemble enough acreage to 
justify deep tests in areas where 
much acreage is held by shallow pro- 
duction is also becoming a crucial 
factor. 

Exploration in Railroad Commis- 
sion Districts 1, 2 and 4 is being 
slowed by extremely tight oil produc- 
tion proration and state taxes, Out- 
lets for gas are also handicapped by 
price regulation at the federal level. 
However, fairly strong intrastate gas 
markets are mitigating the marketing 
problem for gas somewhat, and drill- 
ing for new, deep gas reserves is 
hence being stimulated. 

Various producing trends are dis- 
cussed by Railroad Commission dis- 
tricts, with the more active counties 


being covered in detail. 


RAILROAD COMMISSION 
DISTRICT 1 


The area covered by this district 


consists of 33 counties from Mason 


County southeast through McMullen 


County and from Valverde County 


northeast through Bell County. Geo- 
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Deep gas search sparks 
uth Texas exploration 


Deep Edwards and lower Wilcox plays active from 


logically, production is found in the 
area from Ellenburger lime upward 
through the section into the Oakville 
sands (Miocene). 


The most active areas in recent 
months have been on trend with 
upper Cretaceous Navarro and Tay- 
lor sands in Dimmit and Maverick 
counties. Three fields recently discov- 
ered in these counties have assumed 
considerable economic importance. 
The most prolific of these discoveries, 
Sacatosa field in Maverick County 
produces from the San Miguel zone 
of the Taylor and is stimulating ac- 
tivity along this trend. The Hugh 
Fitzsimmons field, producing from 
various zones in the Taylor, Navarro, 
and Austin chalk, and the Celeste- 
Fay field which produces from sev- 
eral zones in the Navarro, are very 
important also. A new shallow explo- 
ratory trend is evident here. 

Major exploratory emphasis is ex- 
pected along the deep Edwards lime 
trend from the 
Webb County to Bastrop County. It 


Pescadito dome in 
is anticipated that LaSalle County, 
north of present Stuart City produc- 
tion, southeastern Frio County and 
central Atascosa County will enjoy 
considerable deep Edwards wildcat- 
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Key to pertinent wells and 
fields on map 


1. Fitzsimmons Field 
2. Sacatosa Field 

3. Celeste-Fay Field 

4. Person Field 

Shell Hartman 1 

». Hunt Stoelje 1 

. Mobil Kahanek 1 
Shell Borchers 1 
Shell Carroll 1 

10. Humble Matthews 1! 
11. Lone Star Koenig 1 
12. Cook Field 

13. Harkins & Co. Machost 1 


14. Commonwealth & Harkins 
Wuensch 1 


15. Monsanto Belitz 1 

16. Harkins Duderstadt 2 

17. Texas Eastern Garbe 1 

18. Normanna Field 

19. Pawnee (Edwards Test) 

20. Clayton Field 

21. Harris Field 

22. San Miguel (Edwards) Field 
23. El Paso Farmers Life 1-B 
24. Atlantic Bruni Estate 1 

25. NE Thompsonville Field 
) 
) 
? 


OCOonnw 


26. Taqualchie Creek Field 
7. Pescadito Field 

28. Amerada Haynes 1 

29. Jennings Field 

30. Escobas Field 

31. Charco Redondo Field 
32. Lopena Field 

33. Austral Sanchez 1 

34. Harrel Flora Johnson | 
35. May Field 

36. Yeary Field 

37. North Alazan Field 

38. Maude Traylor Field 
39. North Maude Traylor Field 
40. Appling Field 

41. Lolita Field 

42. North La Ward Field 

43. Mauritz Field 








Frio-Vicksburg, Wilcox, Edwards, Olmos-San Miguel trends broaden southwestward into Rio Grande Embayment. 


ting along trend with recent Edwards 
activity in Karnes County. 

The San Miguel Creek area of 
northern McMullen County should 
gain a development program to fur- 
ther define the productive limits of 
the Edwards gas reservoir discovered 
by Humble Oil & Refining Company 
Lewis Gubbels 1, drilled in 1953. 
Edwards development has been static 
in this area, although several wells 
have been drilled to tap Wilcox oil 
producing zones. 

Gonzales County has had several 
deep Edwards tests drilled with little 
commercial success. Promising shows 
of gas in the Hunt Stoelje 1 have 
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stimulated sufficient interest in the 
area to warrant a prediction that an 
important Edwards field will be dis- 
covered near the southeast corner of 


this county, 


RAILROAD COMMISSION 
DISTRICT 2 

This district is composed of 10 
counties with production ranging 
from Edwards lime to the Oakville. 
These counties are now extremely 
active, 
Lavaca County has been a good 
area for upper Wilcox and shallow 
Frio exploration. Recently, the em- 
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phasis has shifted to deeper drilling 
with deep Wilcox sands and Edwards 
lime being objectives. 

Wilcox production along trend with 
the Brushy Creek structure had been 
confined to the upper Wilcox until 
late 1959 when Shell Oil Co. com- 
pleted their William Borchers 1 from 
zones at 9,500 and 10,000 feet. These 
zones are deep in the Wilcox section 
and have created considerable inter- 
est in lower Wilcox. The success of 
this discovery (North Borchers field) 
should create a series of exploratory 
tests along the south border of the 


county, with deep Wilcox production 
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probable in the Speaks, Provident 
City and Vienna areas. 

Probably the most exciting of re- 
cent deep wildcats is the Mobil Oil 
Company Kahanek 1 which was 
drilled and completed as the deepest 
Edwards gas well in South Texas and 
the first Edwards production in the 
county. This well encountered reef- 
type limestone and flowed gas and 
condensate from perforations 13,320- 


14,278. 


Jackson County has probably been 
the most active area in South Texas 
in recent months. Exploration is wide- 
spread throughout the county rang- 
ins from Miocene sands in the Collier 
area through lower Frio zones in the 
Lolita South Lolita 


Deeper drilling and development of 


and field areas. 
new producing zones in various fields, 
notably La Ward, Gabrysch, and Lo- 
lita lead the trend toward deeper 
drilling on proven structures. 
Probably the most interesting oper- 
ation in south Texas was the comple- 
tion of Sunray Graves 6 in North La 
Ward 


tuple completion 


world’s first sex- 
Wortp On, July 


1960, Page 79). This well is a prime 


field as the 


example of the trend toward cutting 
costs. Operators will watch the func- 
tioning of this unusual well with 
great interest. 

Several deep wells will probably be 
drilled to uncover a multiple-pay field 


in the south Lolita area. 


Calhoun County drilling activity has 
Maude 


Traylor-Olivia-Appling area. The San 


been concentrated in the 
Antonio Bay field near Seadrift should 
see considerable activity, with the 
complex fault pattern in the area 
providing excellent wildcat prospects. 
Recent completion of Brazos Oil & 
Gas John Welder 1, located about five 
miles southeast of Seadrift should 
bring additional drilling along this 
deeper fault block. It is anticipated 
that a new field will be discovered 
approximately five miles northeast of 
the Brazos Welder 1. 


trend for more exploration. 


opening the 


Victoria County activity is expected 


to be slack in the near future. A deep 
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test is expected to be drilled along 
the Mission Valley-Thomaston-South 
Gohlke trend. This area is considered 
a prime target for deep Wilcox 
(12,000-15,000 feet). 

Exploration will continue along the 
Placedo-Keeran trend. 


DeWitt County has been one of the 
most active Wilcox exploration areas 
for the Drilling 
and exploration is expected to con- 


past several years. 
tinue along the established upper 
Wilcox trend. 

More recently leasing activity has 
most of the 


boomed with 


being the target for deep Wilcox and 


county 


Edwards plays. Leases with 9,000- 
foot dry holes on them are as attrac- 
tive in some cases as are unexplored 
areas. 

Deep gas-condensate find. The cen- 
tral part of the county from north- 
east to southwest has gained numer- 
ous deep wells, Shell Carroll 1 in the 
Brushy Creek area being the most 
interesting. This test was drilled to 
a depth of 19,765 feet before being 
completed through perforations from 
11,187 to 11,203 feet. The well poten- 
tialed 13,000 Mcf daily with a shut 
in bottom-hole pressure of 8,780 psi. 
It was producing 5,000 Mcf per day 
in September 1960 with more than 
60 barrels of condensate per MMcf. 

Several wells are expected to be 
drilled near this discovery. Develop- 
ment of the area should uncover im- 
portant gas reserves. 

Farther west, Lone Star Gas Pro- 
ducing Co. has drilled three deep tests 
located about three miles southeast 
of Cuero. These wells had significant 
ewas-condensate shows from 9,700 to 
14.400 feet and have found two com- 
mercial zones situated 3,000 feet 
deeper than any other Wilcox pro- 
duction in the vicinity. 

Somewhat up dip, Argo Oil Corp. 
Cook 1 found anther new deep Wil- 
cox field at 9,800 feet. Northeast of 
this production, Harkins and Co. 
drilled 


may have set up still another pro- 


two wildcat failures which 
ducing area. Additional drilling be- 
Argo Cook 1 


Star Producing Co. production to the 


tween the and Lone 
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south may likely give rise to a new 
gas-condensate producing area of 
some magnitude. 

The South Yorktown area has seen 
significant commercial production in 
at least four separate fields in here- 
tofore unexplored deep Wilcox. 

The Monsanto Belitz 1 resulted in 
a new discovery for the deep Wilcox 
area. Two 
drilled 


confirming this production, establish- 


trend in the Yorktown 
additional wells have been 
ing a gas reserve in excess of 50 bil- 
lion feet. The 
fully developed as of September 1960. 

The old South Yorktown field had 


two deep tests drilled by Harkins and 


cubic area was not 


Company. Duderstadt 1 blew out at 
10,435 feet 


hole. Duderstadt 2 was completed 


and resulted in a lost 
from a sand at 9,650 feet and estab- 
lished deep Wilcox production in this 
area. The deeper structure is to be 
further developed. Major reserves are 
anticipated. 

The Yorktown field also was a tar- 
get for deeper drilling. Harkins and 
Company Machost 1 discovered gas- 
condensate from the 9,900-foot zone. 

Commonwealth Oil Company and 
Harkins and Company drilled 
Wuensch 1 in the field and 
found production in the 10,400-foot 


same 


sand, Gas reserves in these lower Wil- 
cox zones should approach 100 billion 
cubic feet. 

Monsanto, Humble, Texas‘ Eastern 
Transmission Company and Shell are 
expected to be active along this deeper 
trend, drilling several future tests in 
the 15,000-17,000-foot range to ex- 
plore Edwards possibilities. 


Goliad County has been relatively 
inactive in recent months, with most 
exploration being in the updip Frio 
and Catahoula trend of dry gas sands. 
Deep Wilcox exploration should pick 
up in this county with excellent op- 
portunities for production. Areas of 
proven upper Wilcox production af- 
ford the best targets for the lower 
Wilcox zones. 

Bee County was a forerunner of 
downdip Wilcox production, with 
Normanna field being the largest re- 
This 


continue to be active. 


serve uncovered. trend should 
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The northern portion of the county 
will see exploration for the lower 
Wilcox series and also for Edwards 
lime. Shell Oil Company announced 
plans for a 17,000-foot test in the 
Pawnee area, Seismic work has de- 
lineated several deep structures along 
this trend. 


Live Oak County has been active 
along the downdip Wilcox trend, par- 
ticularly in the Mikeska area. There 
has been very little activity in the 
lower Wilcox. This type of explora- 
tion should be most successful in the 
Clayton, Kittie West, Sunset, and 
Harris field areas. 

Continued exploration is expected 
along the Yegua-Hockley trend in the 


southeastern portion of the county. 


Refugio County has been relatively 
inactive with the exception of the 
Powers field area, There, Humble has 
developed a shallow Frio gas reserve 


north of the town of Refugio. 


RAILROAD COMMISSION 
DISTRICT 4 

In Duval County, El Paso Natural 
Gas Company has created a stir of 
activity in the east central part of the 
county by drilling Farmers Life In- 
surance-Yates Ranch wells 1 and 1-B. 
These tests are deep Wilcox plays 
which resulted in a blowout of the 
1-B. The 
and was waiting on orders in Septem- 
ber 1960. Additional drilling in the 
area should result in an important 


well was under control 


discovery. Further thought is being 
given to deeper drilling in the Hagist 
Ranch-Piedre Lumbre-Seven Sisters 
result in addi- 


area which should 


tional deep reserves being found. 


Webb County. The western and 
northern portions of the county have 
undergone activity in recent months 
along the Edwards trend. No signifi- 
cant production has been found. The 
southeast corner of the county should 
see several tests in the 10,000-11,000- 
foot range. Sizable reserves should be 
encountered in the downdip portion 
of the Wilcox. 
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Zapata County has been most active 
in the deeper drilling areas of Lopeno, 
Escobas, Charco Redondo and Jen- 
nings, 

Wilcox sands are found in depth 
in the Rio Grande Embayment. Both 
structural and stratigraphic traps are 
present. Drilling by Jonnell Oil and 
Gas Company, Crescent Oil and Gas 
Company and others has resulted in 
several significant discoveries with at- 
tendant active interest in exploration 
in this area. 

The shallower Queen City sands 
were less actively a target for explo- 
ration until recently, when Amerada 
Petroleum Corp. Haynes Ranch 1 
uncovered multiple gas sands. With 
the discovery of multi-zone gas pro- 
duction three miles to the south in 
the Jennings field, a flurry of Queen 
City tests is expected in the imme- 


diate future in this vicinity. 


Jim Hogg County. The northwest 
corner of the county should continue 
to be hot, with additional Wilcox 
reserves being found from 9,500 to 
11,000 feet. This play is a continua- 
tion of the one in southeastern Webb 
County, along the rim of the Rio 


Grande Embayment. 


Starr County. The most significant 
play in recent months is under way 
about 16 miles of Rio 
Grande City. 

Austral Oil Company Inc. has an 


northwest 
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indicated Wilcox discovery in Jennie 
V. Sanchez 1. The well was drilled to 
13,116 feet and casing was set to 
11,524 feet. The Wilcox section js 
unofficially reported productive in 
several zones, and it is expected that 
additional wells will establish a trend 
of considerable importance along the 
east flank of the Rio Grande Embay.- 
ment. 


Hidalgo County has been very active 
and should continue to be so. Much 
of the activity is in the Donna-San 
Juan and South McCook areas, 

Harrell Drilling Co. Flora Johnson 
1 is apparently an important find, 
with production established in four 
or more zones of the Frio. Large gas. 
condensate reserves should result from 
additional drilling. 


Kleberg County has been one of the 
most active and successful areas in 
south Texas, with several new fields 
found in recent years adding appre- 
ciably to the region’s reserves. 

The May field has been active, 
with more recent development in the 
Yeary portion of the fault block. Four 
deeper producing zones have been 
established by drilling during the past 
several months. 


North Alazan field is probably the 
most important field discovered in 
Kleberg County in many years. Hum- 
ble had completed 22 wells on this 
portion of its King Ranch holdings 
as of August 1, 1960. Statistical re- 
sults of this exploratory and develop- 
in Table 1. 


ment effort are shown 


TABLE 1—Completions in North Alazan 
Field, Kleberg County, as of August 1, 
1960 (all by Humble Oil and Refining Co.) 


Wells drilled 2% 
Single completions 
Dual completions. 
Triple completions 
Quadruple completions 


Oil completions 49 
Gas completions , 9 
Producing zones—.... 13 
Zones tested capable of production 34 
Total productive zones 47 
Oil sands—.. 17 
Gas sands— 30 


Development of this lucrative field 
shows that large oil and gas reserves 
are still to be found in the Frio trend 
along the south Texas coast, despite 
the high density of drilling in some 


—The End 


parts of it. 
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to 
1 is 
in o 
hat +, t i t n h 
: ow to complete high-pressure 
the 
: gas wells 
ive 
ich 
an . . . . 7 : 
Concentric tubing strings combined with good materials, 
; proper production practices and top supervision provide 
id, 
ur safe solution to a serious problem 
1S- 
m 
he , 
; By W. D. Smith, Jr. 
In ; or 
4s Chief Petroleum Enginee: 
Union Texas Natural 
' Gas Company, Houston 
e, Union Texas Natura. Gas Com- 
le PANY has found concentric tubing 
Ir string installations to be the safest 
n means for completing and producing 
t high pressure (6,000 psi +) gas wells 
in South Louisiana. Current practice 
is to install 14-inch integral joint 
, tubing inside the normally used 27%- 
. inch tubing string. The 14-inch kill 
string is run open ended and hung 
: free in the larger tubing. The pro- 
S ° 
' cedure has been used successfully in 
5 


wells with surface tubing pressures as 
' high as 13,000 psi. 

' The technique provides complete 
well control at all times and a means 
for introducing corrosion inhibitor 
into the well bore. Also, flow rates as 
; high as 21 MMcfd have been ob- 
tained from wells equipped with con- 
centric installations. This article 
describes Union Texas Natural Gas 
Company’s experience with the tech- 
nique. 

Abnormally high well pressures 
have been one of the most serious 
drilling and producing difficulties en- 
countered in South Louisiana by 
Union Texas Natural Gas Company. 
The company’s first experience with 
high pressure completions occurred in 
1944, with the completion of Gueno 
3 in Branch field, Acadia Parish, 
Louisiana. FIGURE 1—Here is a typical South Louisiana high-pressure gas well. Surface tubing 

On completion, the well began to pressure, as shown in the inset, is 11,400 psi. The 12-inch connections tied into the 
flow wash water and in 40 minutes 27-inch tubing wing are used for inhibitor injection. 





101 


NOVEMBER 1960 WORLD OIL 


a 






























































































surface pressure had increased to 5,- 
100 psi. Final shut-in pressure was 
6,500 psi. Because of this unexpected 
pressure, it was necessary to kill the 
well and install a heavier Christmas 
tree. Subsequent wells completed in 
this same field in deeper reservoirs 
(11,000 to 15,000 feet) have had 
bottom hole pressures of 8,700 to 12,- 
200 psi and surface pressures of 6,400 
to 10,100 psi. 

These wells were corrosive and 
treatment was difficult since it was 
necessary to run tubing and produc- 
tion packer to prevent exposure of the 
oil casing string to the abnormally 
high pressure. Thus, one of the 
greatest operating dangers was a 
tubing leak or mechanical failure close 
to the surface, which have 
resulted in excessively high pressure 
on the oil string and made well con- 
trol very difficult. 


would 


In 1948, casing pressure was found 
building up on Gueno 3. Subsequent 
investigation showed that holes in the 
tubing caused by corrosion were re- 
sponsible. Since the tubing leak was 
fairly close to the surface, the well 
could not be killed in the conventional 
manner by forcing heavy mud down 
the tubing. So, it was necessary to snub 
a string of 14-inch drill pipe into the 
hole under pressure to approximately 
8,100 feet. The well then was killed 
with heavy mud. 

The workover was responsible for 
installation of the first kill string. It 
was believed that 1'4-inch pipe would 
do the job, whether snubbed or in- 
stalled permanently in the well. 
Obviously, a permanent kill string 
afforded many advantages over the 
snubbing procedure. If a permanent 
installation was made, and it became 
necessary to kill the well, it could be 
done either by pumping down the 
14-inch string and back through the 
14%4-27%-inch annulus, or pumping 
down the annulus with returns 
through the 14-inch pipe. Therefore, 
on recompletion, 27-inch tubing was 
set on production packer and a 14- 
inch tubing string was swung open 
ended at about 7,500 feet. This is 
thought to be the first completion 
using an inside string of 1'4-inch 
tubing for control of a high pressure 
gas well. 

In 1951, similar difficulties occur- 
red with another well in Branch field. 
The well had a shut-in pressure of 
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FIGURE 2—Deep, abnormally pressured 
wells are equipped as indicated if drill- 
ing conditions permit. Although kill 
strings normally are hung at 7,500-8,500 
feet, at least one has been installed to 


13,600 feet. 





6,800 psi and had developed pressure 
on the casing from a split in the 27%- 
inch tubing string. Again, it was neces- 
sary to snub a 1%-inch string of drill 





Contour Line Omitted 


A contour line was inadvertently 
omitted from Figure 2, Isopach 
Map of Devonian, Page 99 of the 
September 1960 issue of Wortp 
Ot, in the article “Northern Ari- 
zona has good oil, gas prospects.” 
The value (500 feet) was drafted 
onto the map but the contour loop 
was not. This loop has a roughly 
parabolic shape with the long axis 
running slightly northwest of due 
east-west. The contour’s east limit 
comes almost to the Navajo- 
Coconino County line. Its south 
and west limits fall short of the 
dry holes shown in northern 
Yavapai County. 

The authors requested this cor- 
rection since this isopach value is 
one of the more important findings 
in the subsurface work from which 
the article was developed. A Devo- 
nian depositional basin lying south 
of Flagstaff, not heretofore out- 
lined, has been located by the 
authors. 
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pipe into the well. On recompletion, 
a 1%-inch tubing string was installed 
since its previous use in Gueno 3 ap. 
peared satisfactory. 

In 1952, development commenced 
in Lake Arthur field, Jefferson Davis 
Parish, Louisiana, which was a known 
high pressure area. At that time, the 
concentric tubing completion or kil] 
string was adopted as standard com. 
pletion procedure. Figure 1 shows the 
wellhead hook-up of a typical high 
pressure well. 


COMPLETION PROCEDURE 

As a matter of policy, the 14-inch 
tubing string now is installed in all 
wells where a closed-in surface tubing 
pressure of 6,000 psi or more is ex- 
pected. To date, 43 wells have been 
completed in five fields by this method 
with surface pressures ranging to 13,- 
000 psi. Normal practice is to run the 
1%4-inch pipe from 7,500 to 8,500 
feet. However, one string has _ been 
installed to 13,600 feet. Figure 2 
shows a typical installation. 

Upon .reaching total depth and 
prior to completing high pressure gas 
wells, mechanical well conditions, 
depth, the objective sand or sands to 
be tested and anticipated pressures 
are reviewed. In this respect, forma- 
tion pressures have been estimated 
successfully from curves reflecting the 
increase in abnormality of pressures 
with depth for the field or area con- 
cerned. 


Typical program. Union Texas has 
adopted a general tubular program 
for deep (15,000 feet +), high pres- 
sure wells. The following procedure is 
applied if well conditions permit. 

A 12'%-inch hole is drilled from 
beneath 133@-inch surface pipe (set at 
2,000 feet) to 10,500 feet where a 
protective string of 95%-inch casing is 
set and cemented. Additional hole is 
drilled and 7-inch liner is installed at 
approximately 14,000 feet (sooner, if 
required for well control), as a pro- 
tective measure for future drilling. 

Since the 95-inch string has. been 
exposed to considerable wear from the 
drilling operation, a long string of 
7-inch casing is run and tied into the 
7-inch liner as a safety measure. Drill- 
ing then is continued through the 
lowermost zone of interest and a 41/4- 
inch or 5-inch liner is run, hung and 
cemented inside the 7-inch for com- 
pletion purposes. Since the 7-inch 
casing string previously tied into the 
7-inch liner also has been subjected 
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to wear due to additional drilling, it 
js pulled and replaced with new 7- 
inch, P-110 pipe. This new string then 
js cemented to surface inside the 95- 
inch casing. Prior to running in the 
hole, the casing is tested on the rack 
with hydraulic pressure to 80 percent 
of its minimum yield (12,500 psi for 
35-pound, P-110 casing). Pipe is set 
in tension to minimize the possibility 
of buckling from thermal expansion 
which can be caused by high forma- 
tion temperatures or increased well 
temperatures due to producing gas at 
high flow rates. 

After conditioning mud and _ jet 
perforating the objective section 
(usually 4 shots per foot), a combina- 
tion tubing string is run and set on a 
production packer approximately 30 
feet above the top of the perforations. 
Two and one-half-inch tubing is used 
in the 7-inch casing and 2-inch inside 
the 44-inch liner. Before running 
tubing, it is tested with hydrostatic 
pressure to 80 percent of its minimum 
yield and the ends are further checked 
by magnetic inspection. After making 
up each joint, the connection is hydro- 
statically tested to 15,000 psi (for 7.9 
pound, P-105 tubing). 

After setting 27-inch tubing, the 
14%-inch string (also hydrostatically 
tested and inspected on the ends) is 


run to 7,500-8,500 feet and hung 
open ended. 
In this manner, the two tubing 


strings and Christmas tree are fully 
connected and the well completely 
“buttoned up” before any attempt is 
made to wash it in. Before displacing, 
a plug is set in the bottom of the 
Christmas tree and the tree and flow 
line to the heater are tested with 
hydraulic pressure to 15,000 psi or the 
necessary pressure for the particular 
well concerned. 

When mud is displaced with water, 
the hydrostatic head of the fluid 
column is reduced sufficiently so that 
the well will flow. It should be noted 
that the well is under complete con- 
trol at all times which represents 
maximum safety in well completion. 
This procedure, of course, requires 
time and excellent supervision. When 
dealing with abnormally high pres- 
sures, experience has shown that good 
materials and the best of supervision 
are prime requisites. There are few 
advisable short cuts and in the long 
tun the safest procedure is the 
cheapest. 

Upon completion, each well is 
equipped for production with a high- 
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low safety valve on the Christmas 
tree. 


PRODUCTION 

Normal procedure is to produce the 
well through the 14-inch string and 
to inject corrosion inhibitor with a 
high pressure chemical pump into the 
114-inch—27g-inch annulus. Based on 
iron titrations and visual inspection, 
this treatment has been fairly success- 
ful to date. One advantage of flow- 
ing the well through the 14-inch 
tubing is that if corrosion does occur, 
leaks will develop in the inner (1'4- 
inch) string instead of the 27%-inch 
tubing. Even if a hole should develop 
in the 14-inch pipe, the 7-inch string 
still would not be subjected to well 
pressure. 

Friction factor curves have been 
developed for 14-inch tubing by 
observing numerous rates of flow and 
checking flowing and shut-in surface 
pressures with a dead-weight gage. 
This information has been most help- 
ful in detecting failures or holes in the 
114-inch string. Since various lengths 
of 14-inch tubing are installed and 
different flow capacities and extremely 
variable rates of flow result, changes 








FIGURE 3—This well has been equipped to produce from both the 11-inch kill 
string and the 114-inch—27¢-inch tubing annulus. Also, the 7-inch casing wing is tied 


Wl 


in the pressure drawdown indicated 
by the surface flowing pressures often 
do not reflect possible holes in the 
14-inch string. However, from time 
to time surface pressures and respec- 
tive rates are checked against draw- 
down curves determined previously. 
If the tubing has developed a hole, it 
will be indicated by a decreased fric- 
tion loss for the length of tubing and 
the rates concerned for that well. 

Initially, there was concern over 
the flow capacity of the 1%4-inch 
tubing as compared to larger ID pipe. 
That is, it was not known whether 
the smaller kill string could deliver 
adequate production during periods 
of peak demand. Of course, the rate 
of flow or capacity also depends upon 
several additional factors such as 
length of tubing, reservoir pressure, 
productivity index, maximum ad- 
visable drawdown, etc. 

To date, Union has produced at 
rates of 12.5 to 13.0 MMcfd through 
114-inch tubing strings. By producing 
these same wells through both the 
114-inch-27¢-inch annular space and 
the 1'4-inch string, flow rates of 21 
MMcfd have been obtained (Figure 
3). These maximum rates were 


into the field gas system so differential pressure on the oil string may be maintained 
at a safe level during periods of high flow rate and high temperatures. 
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obtained at a flowing pressure of 2,000 
psi from a closed-in tubing pressure of 
approximately 7,350 psi. 

With increasing rates of production 
there is, of course, a noted increase 
of surface temperature. Temperatures 
range from 150 to 160 degrees at 4 
to 6 MMcfd to approximately 190 
degrees at the higher rates. Of course, 
it is not possible to continue inhibitor 
treatment while producing through 
the annular space. If this condition is 
expected to continue for prolonged 
periods, chemical is squeezed into the 
formation as a_ batch 
periodic intervals. 


treatment at 


When producing at these high rates 
and temperatures, casing pressure is 
increased due to thermal expansion. 
This pressure is checked carefully and 
bled off at proper intervals to keep it 
from increasing to a dangerous point. 
Reducing the rate of flow results in a 
decreasing flow stream temperature 
with an accompanying decrease in 
casing pressure. Casing is tied into 
the field gas line so that when pres- 
sure begins dropping, it can be in- 
creased as desired to maintain a 
proper differential between the 274- 
inch tubing and that inside the pro- 
duction casing string. 


Case histories. In Lake Arthur 
Field, Union has 36-high pressure gas 
wells equipped with kill strings. It is 
standard procedure to pull 14-inch 
tubing for inspection and check the 
Christmas tree on at least one well 
per year. Normal practice is to select 
the oldest well, or the one with the 
most gas production that has not 
been inspected previously. To date, 
kill strings have been changed out in 
two wells, One of these had produced 
17 billion cubic feet of gas and the 
other 14.4 billion cubic feet. On this 
latter well, only a portion of the 
tubing string had to be replaced. 

In seven years, 13 high pressure 
wells have been worked over to repair 
tubing leaks or to inspect Christmas 
trees and 14-inch tubing for corro- 
sion. Twelve wells were killed with 
no difficulty. In one well, the 1%4- 
inch hanger flange and seal were cut 
out making it difficult to circulate 
down the small string and out the 
1%4-inch-27g-inch annular space. 
However, trouble was minor com- 
pared to which would have been ex- 
perienced had the well been equipped 
with only one string of tubing. 

Two wells, with 10,000 and 13,000 
psi wellhead pressures respectively, 
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have been worked on successfully. On 
the 10,000 psi well, a leak in the 27%- 
inch hanger bushing resulted in a 
pressure build-up on the oil string. 
Water was pumped in the 14-inch 
string, and gas was bled from the 
27-inch tubing until water was circu- 
lated around. The water then was 
replaced with 18.5 ppg mud in the 
same manner. 

The 27-inch string was shut in, 
the 18.5 ppg mud was squeezed down 
the kill string and gas below the 1'4- 
inch was displaced back into the 
formation. However, the hydrostatic 
head of 8,500 feet of 18.5 pound mud 
was sufficient to control the well and 
no excessive pressures were required. 
The well was killed in less than 12 
hours. 

The highest surface pressure en- 
countered to date was 13,000 psi in 
the Leleux field, Vermilion Parish, 
Louisiana. Since no market existed for 
the gas, it was necessary to leave the 
well shut-in. However, the company 
considered leaving 13,000 psi pressure 
on a shut-in well a considerable risk. 

After investigating several types of 
fluids, it was decided to load the well 
with 10 ppg CaCl, solution to reduce 
surface pressure. In this instance, the 
CaCl, solution was pumped into the 
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annulus of the 27-inch tubing, while 
the well produced through the 1%. 
inch. CaCl, then was circulated 
around the bottom of the 1%-inch at 
8,770 feet. Pump pressures slightly in 
excess of 13,000 psi were required to 
start pumping-in. An unsuccessful at- 
tempt was made to squeeze the CaCl, 
to bottom. However, the solution was 
displaced successfully to the bottom of 
the kill string. Surface pressure was 
reduced to approximately 10,200 psi 
with the CaCl. solution and could 
have been reduced further by replac- 
ing the CaCl, with heavy mud in the 
same manner. 

It is felt that surface pressures in 
the range of 13,000 psi are at the 
upper limits for 27-inch, 7.9 pound, 
P-105 tubing. The smaller ID of 
heavier tubing of the same size would 
prohibit installation of the 14-inch 
inside tubing string. Therefore, if 
higher pressures are anticipated, 31/- 
inch, 15.37 pound, P-105 pipe will be 
used. This will allow installation of 
either 14-inch or 234-inch OD kill 
strings. 


Disadvantages. Bottom-hole pres- 
sures cannot be obtained since the 
14-inch tubing will not accommo- 
date a high-pressure bottom hole pres- 
sure bomb. However, since surface 
pressures are extreme, Union does not 
consider it good practice to run a 
bottom-hole pressure bomb and wire- 
line into the well even if the tubing 
were large enough. In order to evalu- 
ate reservoir performance, shut-in 
tubing pressure is determined with a 
dead-weight gage and the bottom 
hole pressure is calculated from the 
shut-in pressure. 

The estimated additional cost for 
this type completion including ma- 
terial and rig time is $16,000-$20,000. 
This expenditure is considered justi- 
fied by the additional safety provided 
during completion, the advantage in 
killing the well for corrective meas- 
ures or mechanical repairs and the 
ability to treat for corrosion by injec- 
tion of inhibitor into the annular 
space. 

In conclusion, Union has been ex- 
tremely well satisfied with this com- 
pletion and production procedure 
since it affords one of the safest 
methods for dealing with high pres- 
sure wells. In addition, it is felt that 
safe procedures, good materials and 
excellent supervision are prime re- 
quirements for any high pressure well 
completion. —The End 
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SOUTH TEXAS / GULF COAST REPORT 


Casing failures caused 
by thermal expansion 


Casing strings must be adequately designed to withstand 


forces other than burst and/or tensile 


By H. C. Humphrey, Assistant 
District Superintendent 


Texaco Inc., Liberty, Texas 


CASING STRINGS normally are de- 
signed to withstand anticipated col- 
lapse, burst and/or tensile forces. 
Heretofore, these forces have been 
the only ones considered in casing 
string design. However, several casing 
failures occurring in South Texas 
have focused attention on analyses of 


the causes. 

Considerable data on drilling tem- 
peratures, normal temperature gradi- 
ents, and producing temperatures 
Figure 1) have been obtained and 
analyzed. This information indicates 
the temperatures at which casing was 
set were below that of the normal 
formation gradient and that the pro- 
ducing gradient often results in tem- 
peratures of 100°F above normal at 
the surface. This means that, in most 
cases, the casing string is set at a 
temperature much below any that it 
will be exposed to or retain from this 
point on. 

So far as known, none of the 
known casing failures has resulted 
from collapse, burst or tensible forces, 
but were of compression in nature. 

These compression failures (See 
Figure 2) were present in the 
form of: 


® Hoop stress (telescoping of 
coupling) 

® Buckling to the point of col- 
lapse or breaking 
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@ Buckling due to mud weight 

® Buckling due to thermal com- 
pression. 

Any slackening off of tension in 
the long firm shale sections through 
which the intermediate casing string 
is set in deep wells will promote 
buckling due to the lack of horizontal 
support. This buckling causes undue 
wear to both casing and drill pipe 
in drilling out under the intermediate 
string. 

Factors causing compression o1 
buckling failures include: 

® Increased mud weight 

According to Arthur Lubinski’s 
article, “Influence of Tension and 
Compression on Straightness and 
Buckling of Tubular Goods in Oil 
Fields,” if the the fluid 
inside the casing is much greater than 
the density of the external fluid, the 
freeze point must be subjected to a 


density of 


large amount of tension to avoid 

buckling, 
Example: 
1. Casing: 

per foot. 


7-inch OD 23 pounds 


2. Density of external fluid: 
10 ppg. 
3. Density of internal fluid: 


18 ppg. 

Initial stress at the top of the cas- 
ing in this example was equal to 
4,850 psi per 1,000 feet of free 
length. If the freeze point is located 
at 7,000 feet, the critical stress at 
the top of the casing is equal to 
33,950 psi. As the casing wall cross- 
sectional area is equal to 6.66 square 
inches, the critical stress of 33,950 psi 
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corresponds to a force of 33,950 x 
6.66, or 226,000 pounds. The casing 
will buckle when the casing head 
load is smaller than 226,000 pounds. 

To prevent buckling from the mud 
weight alone, as in the above ex- 
ample, the casing would have to be 
hung at 43 percent in excess of the 
weight of the pipe. The surface 
weight indicator should read 226,000 
pounds, as compared to pipe weight 
of 160,000 pounds. 

@ Forces of thermal expansion 

When the temperature of casing is 
changed, the casing will expand or 
contract in an amount determined 
by the following equation: 


e=n it 


~ 


>= linear expansion 


= change in temperature 


n= coefficient of thermal expansion 
1= length of casing 


Any increase in temperature will 
increase the length of a string of cas- 
ing. However, the lengthening is re- 
stricted because the bottom is 
cemented and the top is securely 
fastened at the bradenhead. ‘This 
lengthening condition results in the 
slackening off of tension and gen- 
erally is transmitted and concentrated 
in the lowermost free section of the 
string in the form of compression 
buckling. The effects of this condition 
are more critical in long intermediate 
and oil strings of 10,000 feet or more 
because the effects discussed by 
Lubinski will be compounded with 
the force of thermal expansion, and 
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FIGURE 1—Casings are subjected to a wide temperature 
range between drilling and producing temperatures. 
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Telescoping 


FIGURE 2—Thermal expansion causes typical buckling and telescopic cas- 


ing failures. 


it is this composite force that will 
have to be dealt with. 

In estimating thermal compressive 
forces, the following rule of thumb 
may be used: 

For each 1°F change in tem- 

perature, the compression 

changes 207 psi. 
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The temperature of the lower most 
part of the hole may not exceed 
180°F at the time the pipe is run 
and cemented. This temperature 
often is 60° to 80°F below that of 
the normal formation. Upon comple- 
tion of the well, the producing tem- 
peratures may increase as much as 
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FIGURE 3—Caliper surveys indicate zones lacking horizontal sup- 
port for casing strings. 


100°F at the surface, thus creating 
an overall increase of temperature on 
the casing strings of 60° to 120°F. 
This temperature increase creates the 
problem of keeping the stresses in 
the pipe below the failure point in 
the area immediately above the 
freeze point. 

When will increasing temperature 
cause the casing to buckle? Buckling 
failures are appreciably influenced in 
accordance with the cementing pro- 
grams, cement slurry, mud weight 
inside and outside of the casing 
string, These conditions will all affect 
the buckling temperature of the cas- 
ing. At shallower depths, when the 
surface pipe is cemented back to 
the surface and lower temperature 
does not exert as great a_ thermal 
force of the casing, no failures have 
occurred. Failures have occurred on 
the long intermediate strings which 
penetrate firm shale sections that are 
not covered with cement. Usually 
these sections have high wash-out 
characteristics and a lack of horizon- 
tal support results (See Figure 3). 

As will be noted on the attached 
sample log, the shale sections have 


NOVEMBER 1960 





a 


mucl 
the 
more 


Exa 
tion: 
inch 
at tl 
is set 
slurr 
of ¢ 
ceme 
A. 
calcu 
No. 


wher 


d, an 


Sub. 


_—— 


B 
casi 
whe 
cem 
Ten: 
weig 


le 


Pe 


fore 
pres 
diff, 
tens 
fluic 


NO 





a ——— 


~~ FF m— DP YO op 


\y 





t| 


much larger hole diameters than do 
the sand sections which conform 
more closely to bit sizes. 


Example 1—Sample Calcula- 
tions. To determine stress in 754- 
inch - 29.7 pounds per foot casing 
at the cement freeze point: Casing 
is set in full tension. Mud weight and 
surry weight 12.4 ppg. 12,000 feet 
of casing is to be run with top of 
cement to be at 6,000 feet. 

A. Critical stress at the freeze point 


calculated from Lubinski’s Formula 
No. | 1) 
s d, —d, 
- 52 | de ——_—__> 
I R2— 1 
where: 
d,andd, =the density of fluid outside 
and inside the casing string 


respectively, in pounds per 
gallon. 

R= Ratio outside diameter to in- 
side diameter of the casing. 

L= Free length, in thousands of 
feet. 

8, = Critical 
point at which buckling will 


stress at the freeze 


start. 
(s, positive is a tension, and s, negative 
is a compression.) 


Transposing Formula No. 1: 


L= 6 free lengths in 1000 feet 
d, = 12.4 external fluid density 
d, = 12.4 internal fluid density 


=a | 
pn 
“R—!I 


s, = —52 x 6 [12.4—0] = —3868.8 psi 


B. 75-inch - 29.7 pounds per foot 
casing weighs 29 pounds per foot 


when submerged in 12.4 ppg mud or 


cement. 


Tensile stress at freeze 
weight of casing in psi = 


point due to 


length of casing hanging below freeze 
point x wt/ft of casing in fluid 
cross sectional area of casing 


6000 x 29 


oe , 
= 8.56 20.300 psi 


C. Total stress change available be- 
fore buckling starts = Critical com- 
pressive stress + tensile stress from 
differential weight of fluid column +4 
tensile stress from casing weight in 
fluid column. 

Total stress = 3869 psi + 0 + 
20,300 psi = 24,169 psi 
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D. Therefore: 


Total stress change available 24,169 





Stress psi/°F. Temp. Change ~ 207 


temperature rise 
= 117°F available before 
buckling starts. 


The calculated stress in the 754- 
inch - 29.7 pounds per foot casing 
using a slurry weight and mud 
weight of 12.4 ppg was made. The 
following stresses were obtained for 
the case where 12,000 feet of this 
casing was cemented back to 6,000 
feet, Using Formula 1 in Mr. Lubin- 
ski’s article, the critical stress at the 
freeze point for which buckling starts 
was a compressive stress of 3,869 psi. 
The tension in the casing at the 
freeze point at the time of cementing 
was 20,300 psi. 

This will give a total stress change 
available before buckling starts of 
24,169 psi. Dividing this stress by a 
stress of 207 psi will give the tempera- 
ture increase this casing will stand 
before buckling starts, which is 117°F. 
If the temperature increase is less 
than 117°F, no buckling of this casing 
should occur. 


EXAMPLE 1 
SUMMARY OF 
PREVIOUS CALCULATIONS 


Buckling temperature 117°F 











| 7” 

ppg 

|| 12.4 = | Mud |) 000' Cement 

} ppg Top 

f Mud VEG 

} pps 

} | W, 

| Z __ ZZ 12,000! 
Conditions 


A Size of casing—75¢-inch 

B Weight of casing—29.7 pounds 
per foot 

C Using Lubinski’s equation 1 
(Reference 1) 

D 12.4 ppg cement slurry and mud 
weight. 

Results 

A Critical compressive stress at the 
freeze point—3,869 psi 

B Casing tension at the freeze point 
when cemented—20,300 psi 

C Stress change available before 
buckling starts—24,169 psi 





D Temperature increase before 
casing will buckle—24,169/207 = 
117°F 
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EXAMPLE 2 
Buckling temperature—50°F 











12.4 12.4 
ppg ppg 
Mud Mud 
| 11,000" Comont 
Zag - 
12,000 
Conditions 


A Size of casing—75-inch 

B Weight of casing—29.7 pounds 
per foot 

C Using Lubinski’s Equation 1 
(Reference 1) 

D 12.4 ppg mud and cement slurry 
weight 

Results 

A Critical compressive stress at the 
freeze point—7,093 psi 

B Casing tension at the freeze point 
when cemented—3,388 psi 

C Stress change available before 
buckling starts—10,481 psi 

D Temperature increase before 
casing will buckle—50.6°F 





EXAMPLE 3 
Buckling temperature—88°F 





| 12.4 
ppg 
18 Mud | 6000' Cement 
ppg Top 
} Mud 
j 
j 12.4 
PRY | 
Cement 
Y Jv 12 ,000' 
Conditions 


A Size of casing—75-inch 

B Weight of casing—29.7 pounds 
per foot 

C Using Lubinski’s Equation 1 
(Reference 1) 

D 12.4 ppg annulus mud and ce- 
ment slurry, 18 ppg mud inside 
casing. 

Results 

A Critical tensile stress at the 
freeze point—3,713 psi 

B Tensile stress at the freeze point 
when cemented—20,300 psi 

C Tensile stress due to hydrostatic 
differential 2,274 psi 

D Stress change available before 
buckling starts—18,861 psi 

E Temperature increase before cas- 


ing will buckle—18,861/207 = 91°F 
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EXAMPLE 4 
Buckling temperature—4.2°F 

i2 4 
ppg 

i8 

pPPg . 

ud 
= 1,000 Cement 
12 4] Top 
PPG 
foment) 


Conditions 
A Size of casing—75-inch 
B Weight of 


feet 


casing—29.7 pounds 
pe! 
C Using Lubinski’s Equation 1 
(Reference 1 
D 12.4 ppg annulus mud and ce- 
inside casing 


_ 


ment slurry, 18 ppg 
Results 
A Critical 


freeze point 


tensile stress at the 
6,688 psi 

B ‘Tensile stress at the freeze point 
when cemented—3,388 psi 


] 


C Tensile stress due to hvdrostati 


1,170 psi 


differential 


LD) Stress change available before 


1g 
buckling starts—870 psi 
E Temperature increase before 


buckle—870/207 +.2°F 


casing will 
General casing practices. Nor- 
mally, a string of casing is hung with 
full weight tension and is run at a 
temperature gradient less than that of 
the formation through which it is set. 
Present practices are to avoid com- 
pression stresses. The lower tempera- 
ture is brought about by the cooling 
effect exhibited by the circulating of 
the drilling fluid. 

Although the casing was hung with 
full 


started into compression towards the 


weight tension, it already has 
bottom as soon as it is cemented. Loss 
the 


fact. 


of weight on weight indicator 


verifies this 

When the well has been completed 
and placed on production, anothe 
sharp increase in temperature will 
subject the pipe to a critical com- 
pression. This variance in tempera- 
ture condition is shown in Figure 1. 
This temperature range may be as 
much as 100°F or the 
weighted temperature at which the 


more above 


casing was run and cemented. 
Field observation. In three fields in 
South Texas, buckling and telescop- 


ing type of failures were observed. 
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5'¥-inch oil strings are 
12.300 feet 
strings 


In this area, 
set at approximately 


while 75g-inch intermediate 


are set at around 11,600 feet. 
Coupling failures appeared in both 
strings of casing just above the top 
of the annular cement returns. Ap- 
parently, the pipe was sufficiently sup- 
ported laterally through the cemented 
interval to restrain the expansion 
forces and telescopic failures. How- 
ever, as soon as these forces passed 
into an unsupported interval, fatigue 
stresses were set up in the tubular 
coupling, and failure occurred. 
Buckling type failures also were 
observed in the intermediate and oil 
strings that were used to case off the 
Vicksburg shale interval. After observ- 
ing this characteristic type of failure 


and suspecting that the failure re- 
sulted from a lack of lateral support, 
caliper surveys were run on the sub- 
sequent wells to determine the extent 
of washout through the interval that 
failed. 

Figure 2 shows that the hole is ap- 
proximately three times the original 
hole size through the interval in which 
buckling failures had taken place on 
previous wells. It is believed that if 
the formation was such that a wash- 
out was not present or if the pipe had 
been cemented through the interval, 
a buckling failure most likely would 
not have occurred. 

The oil string buckling failures were 
most prevalent just above the freeze 
point and inside the intermediate 


casings, 


How to eliminate casing failures 


@ Proper use of caliper survey 
To accurately determine the amount 
of cement necessary to adequately ce- 


ment the casing, caliper logs must be 
evaluated thoroughly. Normally, the 


practice for determining the cement 


volume has been to use the rule of 


thumb, gage hole size plus 10-20 per- 
cent washout. However. recent evalu- 
ations have indicated that this figure 
should have been 200-300 


10-20 


percent 
This is 


most apparent in long shale sections 


rather than percent. 


which possess wash-out characteristics 
such as in sections of the Vicksburg 
and Anahuac shales. 

@ Lubinski’s buckling failure due to 
hydrostatic fluid weight 
weight of the fluid 
should be taken into consideration 


The hydrostati 


when designing the casing string. 
Lubinski’s outlined 
with charts, graphs and typical ex- 


work is clearly 
amples in the article previously men- 
tioned. 


® Heating the circulating fluid to 
counter thermal compression 

Temperature of the drilling fluid 
could be increased to a point that it 
would have a value halfway between 
that of the normal and producing 
cradients. In this case, if the well was 
completed and shut in, the tempera- 
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ture should fall back to that of nor- 
mal, which would impose an increased 
tension on the pipe but should not ap- 
proach a critical value. 


@ Casing string designed on an 
individual basis 


Every well will have varying con- 
ditions. Consequently, each casing op- 
eration should be designed for a 
specific job. All available information 
should be assembled and evaluated so 
that temperature variations, litholog- 
ical wash-out characteristics, running 
and landing practices, and tensile and 
collapse stress are understood before 
the casing is run. From the above, de- 
termine proper tension or weight at 
which the casing should be suspended 
from the bradenhead. 


@ Cement intermediate string to 
surface. 

This practice will minimize the pos- 
sibilities of buckling through the inter- 
vals where horizontal forces are not 
great enough to support thermal ex- 
pansion conditions. Although this may 
be a high initial cost, the over-all well 
life expenditure should be less. 
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How Conoco makes . . 


SOUTH TEXAS/GULF COAST REPORT 


Non-commercial field pay off 


Unique Southwest Texas production operation fea- 


tures engineered well completions and complete automa- 


tion-data processing system 


By Ronald Casey, Production Engineer, Continental Oil 


Company, McAllen, ‘Texas 


James C. Shepler, District Engineer, Continental Oil 


Company, Pleasanton, Texas 


CONTINENTAL OIL COMPANY has 


ised large volume fracturing treat- 


ments to convert a previously non- 


commercial Southwest Texas oil field 
into a financial success. As of Septem- 
ber 1, 1960, 202 wells with an allowa- 
ble of 2.535 bopd were producing on 


the N. J. Chittim lease in Sacatosa 
field located in Maverick, Dimmit and 
Zavala counties, Texas. Sixty addi- 
tional wells have been drilled and 


completed; however, 51 still are re- 


covering load oil and nine are awalt- 


ing fracture treatment. Continental 
also is installing a unique automation 
system which provides for complete 
the field. 
When completed, the system will per- 
field 


tomatically and directly 


automatic operation of 


mit data to be transmitted au- 
to the com- 
pany’s forthcoming electronic data 


proce ssing center. 


Geology and exploration. Sacatosa 
field is located on a broad southeast 
known as the 
test 


anticline 
Chittim Arch. The 
drilled in April 1955, on the basis of 


trending 
initial was 
an aerial survey which disclosed a sur- 
face fault in the central portion of 
the structure. The well potentialed for 
103 bopd from open hole at 3,109-4,- 
134 feet. 
Eagle Ford Shale. During the remain- 


Production was from the 
der of the year, two dry offsets were 
drilled. 

A strat test program was initiated 
in the spring of 1956, and 14 wells 
were drilled, varying in depth from 
1,390 to 4,047 feet. This information 
provided the structural and strati- 
graphic control necessary for further 
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evaluation of the lease. One of these 
strat tests was completed as a gas well 
in the Plumly field and five others de- 
fined the San Miguel sand reservoir, 
which at that time was not considered 
commercially significant. As a result of 
this program, five wells were drilled 
during the fall of 1956 and spring of 
1957: 
pleted 
Sacatosa 


four were dry and one was com- 
as the discovery well of the 
San Micuel-] field. 
The San Miguel-1 sand is a mem- 
the formation of the 
Upper Cretaceous system of Mesozoic 
age. As defined by the strat test pro- 
gram, the reservoir is a stratigraphic 


sand ) 


ber of Taylor 


trap resulting from a sand pinchout 
across the arch. It dips structurally at 
an average rate of 140 feet per mile 
to an oil-water contact. 

the 
sand section is approximately 80 feet 
at the oil-water Net pay 
averages 22 feet, and is in the upper 
25-40 feet of the section. Also, there 
are limy or hard streaks ranging from 
one-half to four feet in thickness with- 


Maximum thickness of 


QTOSS 


contact. 


in the pay section. 


Development. The discovery well 
was drilled and cored with air. As a 
result, only a small amount of uncon- 
solidated sand was recovered by cor- 
ing. Original potential was 4 bopd. 
After shooting with solid nitroglycerin, 
the well produced 6 bopd. 

the 


status, considerable study was made 


Because of well’s marginal 


before deciding on a program to 


evaluate the commercial possibilities 


of the sand. The program selected 
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called for the immediate drilling and 
testing of two additional wells using 
special mud, coring, logging and com- 
pletion methods. 

Wells 37-10 and 37-11 were drilled 
and completed in 1957 under this pro- 
cram. Well 
22,500 pounds of sand in 16,590 gal- 


37-10 was fractured with 


lons of diesel oil and potentialed for 
19 bopd by pump. Three months 
later, the well was perforated higher 
in the section and fractured with 75.,- 
000 pounds of sand in 51,240 gallons 
of diesel oil. Following treatment, the 
well was completed flowing 60 bopd 
on 11/64-inch choke. 

Well 37-11 was fractured with 90,- 
000 pounds of sand in 67,000 gallons 
of diesel oil and flowed at the rate of 
58 bopd on 8/64 choke. 

The performance of the three wells 
in the San Miguel-1 sand then was 
studied for a year. During this time, 
Continental's Research and Develop- 
ment Department participated in an 
extensive study to work out a further 
program for evaluating the field. This 
program called for the drilling of six 
wells, utilizing various completion 
practices, to determine the economics 
of further development of the sand 
and to evaluate the various sizes of 
fracture treatments. 


Fracturing experiment. In August 
and September of 1958, the six wells 
were drilled and completed in the 
San Miguel-1 sand. During the latter 
part of November and December, the 
wells were perforated and fractured. 
Frac treatments varied from 30,000- 
270,000 pounds of sand. 

On March 1, 1959, a six months 
exemption status was granted to per- 
mit field wells to be produced at a 
rate sufficient to establish a perform- 
ance trend in a reasonable length of 
time. This rate was the 20-acre depth 
allowable of 37 bopd. Based on this 
information, a study utilizing com- 
puter techniques was made which in- 
dicated that the optimum fracture 
size was 40,000-70,000 gallons, with 
14% pounds of 20-40 mesh sand per 
gallon. 
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FIGURE 1—Several types of standard completion programs 
are used in Sacatosa field. Figures 1A and 1B show single and 
dual pumping wells completed with 42-inch casing. Figure 1C 


Drilling and completion pro- 
cedure. Conoco has adopted stand- 
ard drilling practices and completion 
techniques in the area, A 77-inch 
hole is drilled to TD without surface 
pipe, the well is logged, cased with 


4¥44- or 53'%-inch pipe cemented to 
surface, and perforated in a single 
plane for better single horizontal frac- 
ture initiation. Tubing is run and the 
well is fractured and placed on pro- 
duction. 

From 12 to two bits are used pet 
well depending upon depth and rig 
time is from 24 to 48 hours from 
spudding to release after setting cas- 
ing. Well depths range from 1,300 to 
1,900 feet. mud 11.0 


ppg), with a water loss of 4-7 CC, 


Phosphate 


is used in all drilling operations. 

The completion method depends 

considerably on log analysis. A 

TABLE 1—Average Single Well Cost, 
Sacatosa Field 

Completed Well Cost $17.000 


Lift Equipment 2 400 
Automation 1.500 
Electrification . nea $50 
re pant ei 150 
Lease Miscellaneous 500 


$22,000 
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standard program, derived from 


evaluation of several types of logs, 
has been adopted. Current practice 
is to run induction-electrical log and 
microlog as soon as possible after drill- 
ing the well, since long exposure of 
the formation to mud effects logging 
results. After casing is cemented, a 
vamma ray-neutron loge is run for 
depth correlation and perforation 
placement. 

Further development of the Chittim 
lease required careful log study prior 
to setting casing. The San Migcuel-5 
sand is found productive on the east 
edge of the field approximately 300 
feet below the San Miguel-1, 
wells with good sand development in 


and all 


both zones are cased with 5!/-inch 
pipe to permit dual completion. In 
addition, the drilling program is 
planned to check 


lower sands, Various wells, designated 


development of 


by the geological section, are drilled 
to a sufficient depth to penetrate the 


lower zone. 


Figure 1 shows three types of com- 
pletions which have been made in 
Sacatosa field. Figure 1A illustrates a 
typical single well completion in the 


San Micuel-]! 


sand. Average single 
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shows a dual zone pump completion which has been converted 


to a two string dual. Newer duals are cased with 5'/2-inch pipe 
and utilize two strings of 11-inch tubing. 


well costs are indicated in Table 1. 
A typical dual zone pump comple- 
tion is shown in Figure 1B. This com- 
pletion procedure has been utilized 
successfully in several wells equipped 
with 41-inch casing. Figure 1C shows 
a two-string dual completion in 4%- 
inch casing. As mentioned previously, 
all new wells set up as two string 
duals are equipped with 51-inch 
pipe. Hook-up is similar to Figure 1C 
except that 14-inch tubing is used. 
The first wells drilled were com- 
pleted using 54-inch casing, since 
perforating equipment 


would 


single plane 

used for fracture initiation) 
not fit in smaller pipe. However, de- 
velopment of the 8-way jet made it 
possible to complete wells using 4¥/- 
inch casing. 

The 8-way jet now is used to perfo- 
rate the casing. If formation break- 
down cannot be obtained after perfo- 
rating with jet charges, the sand jet 
is used and has proven satisfactory. 

Tubing is run before fracturing so 
the well can be placed on production 
fracture 
job. However, standard practice is to 


immediately following the 


frac down the tubing-casing annulus 
for higher injection rates. A repre- 
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FIGURE 2—This plat shows the layout of Conoco’s N. J. Chittim lease gathering 
will appear when completed. Planet or central batteries Nos. 6 and 7 are not yet 


All crude production is sold through a single LACT installation (Sol) located at planet No. 3. 
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FIGURE 3—Satellite batteries consist of 


| 
| 
| 
| 
| 
1 — 837" automatic Lease l 
| 
| 
| 


Oo Chemical Pump 


"a 


To Central Or Planet Battery 


Shut In Valve 
6 Wel! Automotic Header 


a 16 well automatic header, test separator 


with gas metering equipment and appropriate safety shut-in valves. Satellite opera- 
tions are controlled from the planet battery via a direct burial telephone cable. 


FIGURE 4—Here is a schematic diagram (right) of planet or central battery No. 1. 
After treating production from the satellite batteries, clean oil is metered and pumped 
to the LACT or Sol installation at central battery No. 3. As shown, production from 


planet No. 5 is commingled with planet 
meter. 


sentative fracture job is as follows: 
Pump 30 barrels blanket lease crude 

treated with 0.10 ppg fluid loss addi- 

break 


establish a pumping rate. Pump 151,- 


tive to down formation and 


(00 pounds of 20-40 mesh angular 
sand and 3,500 pounds of 10-20 mesh 


sand in the following 


proportions 
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No. 1 production downstream of the PD 


using lease crude treated with 0.05 
ppg fluid loss additive; 5,000 gallons 
with 11% ppg sand, 5,000 gallons with 
2-ppg, 5,000 gallons with 22 ppg and 
33,800 gallons with 3 ppg sand. The 
20-40 mesh sand is followed by 1,200 
gallons with 3 ppg 10-20 mesh an- 


gular sand to hold the fracture open 
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system as it 
in operation. 


To Planet No 3 
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and help eliminate the sand _ influx 
problem during the initial recovery 
of load oil from the well. 

fracture 


Following the treatment. 


111 

















































































ee — we To Flare the 
» 9 ; thi 
—_ x 
tul 
a Od 
ins 
bo 
Pr 
All Equalizer Line Valves « 
! To Be Left Open =. 
/ f ba 
in 
19 
Sa 
el 
al Ol 
FIGURE 5—This sche- ( e] 
matic drawing shows the a 
complete layout of the sin- : 
gle crude transfer point on 4 We 
the lease located at planet 1 
No. 3. The LACT unit These Valves To - tio 
handles all crude produc- Be Left Open ™~ ~| \f 
tion from the Chittim lease. Y y 
The “bad” oil system pre- | 
vents delivery of crude | Surge 
which does not meet pipe iS 
line specifications, | Bad Oi! ha 
P 
2-4" | 1eES L ACT } 
| ow. we . . % Pipe Line Pump M 
| TC ss 
Iprobe |" | Probel 
Monitor Pump tie f | q | Monitor Pump . 
f To Humble Pipe Line 
A ld 
Gas To Gun Barrel Water | 
Flare * To Pit 
HL. Switch 
4") 14 _ 
I} 
M 
| 1 | DO 
1a 
) mer : 
iia - ol 
Chemical Injector : 
/3HP Circulating | 2-4" Line 
Pump 
Gas To Flare - lip 
Gas To Flare th 
au 
Planet 3 ! ar 
F Header f ; 
Water To Pit Sotellites < Production Header Bes 
c — | 
} | ta 
LEGEND ' SS ) lec 
4" [Ta BTC tT | lo 
X Standard Valve Bad Oi! Header T TA 
NiCheck Valve 4” | Probe> De | 
& Control Valve (Dump, Back Press) | 
& Elect.- Pneumatic Valve | | 
SO Motor And Pump L_ Bion fume Pf ve 





4" Oil Line 4" Oil Line 
From Cent.2&4 FromCent |I&5 


112 WORLD OIL NOVEMBER 1960 Ni 








} 


is opened fOr production 


choke to 


turn of sand from the fracture 


the well 
hrough a control the re- 
Initial 
load oil production rate after fractur- 
trom 100 to 2OO 


1] ° 
ing uSUuaily Varies 


Production. [he original well on the 
lease, which was completed in_ the 
Eagle Ford Shale, produced 23.705 
barrels of oil prior to abandonment 
in January 1959. As of September 1, 
1960, cumulative production from the 
San Miguel-1 914,995 bar- 


ls of oil. All wells were potentialed 


sand was 


for 20 to 130 bopd, with over 75 per- 
ent above 60 bopd Cumulative pro- 


from the San Mieuel-5 sand 


auction 


s 3.005 barrels 


Sacatosa 1.880 feet lime produc- 
tion has been discovered north of San 
Vii Yue & sand produc tion Iwo wells 


completed in this sand with dual 


pumps. Cumulative production 


1¢ { 


Ss ol Septembe1 l. OU. was 10 | + 
i 9 


main San 
\ el-1 field. the Navarro C-2 sand 


Five miles north ot the 


vas found at a depth of 250 feet. This 


sand has a large areal extent and is 
proximately 20-feet thick with a 
meability of 100 to 300 md. Only 


well. with a prod iction of 3 bopd. 


is been completed in this sand. Dif- 


rent methods of increasing rate of 


covery trom this reservoir now are 
study 


In the 


Is one 


northeast part of the lease, 
Plumly field 


San 


l well in the 
his well was completed in a 
Miguel section for an initial open flow 
+950 Mefd in April 
production to 


981.921 Mcef 


tential of 
956. Cumulative 
September? Sg 1960. was 


Ol gas 


AUTOMATION SYSTEM 


The large scale development of the 


held provided the opportunity to uti- 


ize extensive automation. Initially. 


t? 


e system was designed fou only local 


itomation: however. the most recent 
fesign 1s based on complete data proc- 
lease 


Automation of producing 


facilities and the handling of the col- 
lected data can be divided in the fol- 
lowing categories: 
® Control 
production 
® Period 


and scheduling of oil 


testing of levels in 


® Supervision of levels in vessels. 


® Measurement of oil produced 
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FIGURE 6—Simplified diagram of present data gathering and control sys- 
tem used on Chittim ranch. All operations at satellite batteries are controlled 
through direct burial telephone cable from the central battery. Test data are 
transmitted through the same line to the central battery and then to the 
district office by mail. When data phone is installed to district office, field 
data can be transmitted by wire direct from the satellite to the district office 
to Continental’s electronic data processing system. 


and witnessing of its transfer from the 
lease to the pipe line 

@ Automat use and storage of 
production data 

@ Remote operation and transmis- 
sion of controls and data. 

A time clock located at each pump- 
ing unit motor is used to control pro- 
duction. Average wells have a maxi- 
mum flowing life of from six to nine 
months. Thereafter, they are put on 
the pump. All wells are connected into 
which record 


automatic test svstems 


test oil, water and gas production. 
Che recording system presents well in- 
formation on punch tape for auto- 


data, All 


which are 


matic handling of vessels 


have high-level controls 
tied into necessary alarms and shut-in 


dev Ices 


Present gathering system. [he 
unit of the automation system 
640-acre 


satellite batteries and one central con- 


basic 


is four sections, with four 
trol or planet battery. Figure 2 shows 
the system as it will appear when com- 
pleted. At present, five of the central 
installations are operating. Planets 6 
and 7 are not yet completed. 

The satellite battery consists of the 
header and test equipment as shown 
The 


the satellite battery 


in Figure 3. present gathering 
system begins at 
in the center of each section, The oil, 
water and gas from 16 wells are com- 
bined through the header and de- 
livered through a 4-inch OD line to the 
central or planet battery. The crude 


is treated at the planet and the oil, 
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water and gas are separated in a 
heater treater. Crude is pumped di- 
rectly from the treater into Humble 
Pipeline Company’s field gathering 
system now operated by Conoco (See 
below). A three-way throttling valve 
is used to automatically recirculate 
fluid so that the pump can run con- 
tinuously. The total oil production 
from each planet is measured before 
entering the gathering system, Figure 
+ shows a typical planet hook-up. 
Originally, Humble 


gather crude from each of the planets 


agreed to 


or central points. However, Conoco 
district personnel and Humble devised 
a more suitable arrangement whereby 
Humble install and 
a LACT unit at their own expense, if 
deliver all 


would maintain 


Continental would crude 
to only one point on the lease. Thus, 
Planet 


Figure 2). Continental then 


Humble installed the unit at 
No. 3 
leased the Humble gathering system 
in the field and all production is de- 
livered to the single LACT unit. 

At the LACT point, crude is moved 
through a 750-barrel capacity gun 
barrel and a surge tank before being 
transferred to the pipe line. At this 
point, BS&W monitors are used to 
check the BS&W content of the crude. 
A bad oil system was installed to treat 
any crude which fails to meet specifi- 
cations. Figure 5 is a schematic draw- 


ing of the transfer point on the lease. 


Data gathering system. [he data 


gvathering system and the form of 
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FIGGURE 7—Central battery data recording system can accommodate four well tests 
simultaneously. Visual counter permits pumper to read well test results directly from 
the control panel. 
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FIGGURE 8—Tape punch data from central battery is translated in the district office. 
Additional information is added at this point, and final data is typed on a hard copy 
and on machine readable tapes or cards. Final tapes or cards then can be used by 
Conoco’s electronic data processing system. 


print out has been revised since the date and month. The second, or vari- 


original installation on the lease. The able data, part of the tape indicates 


reason for the revision was the need Oil. water, gas and time of tests for 


efficient and the two wells. Time is recorded in six 


reliable, 


Also, the 


hook-up could be tied into the com- 


LO! a more ° . ' ° 
‘seq unute intervals; therefore, it is pos- 
( 1leapel System revise¢ 


sible to tell within six minutes exactly 


what the wells make. This feature is 
pany’s proposed electronic data proc- 


EDP 


Data from each satellite is sent to 


very important in reducing electric 


essing Svstem 


costs and pin pointing pump off con- 
ditions. T'wo tape punch machines are 
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he was assigned to the Rincon Dis- 
trict in South Texas as an associate 
and production engineer. He was 
promoted to district engineer, Dris- 
coll District, when the development 
program on the N. J. Chittim 
Lease began He 
trict engineer in Conoco’s Pleasan- 


is presently dis- 


ton District. He is a member of 


AIME and API, 

















the planet battery through direct 
Figure 6). At 


electric impulses) 1s 


burial telephone cable 
this point, data 
transferred to an eight-channel punch 
tape (mechanical system) which can 
simultaneously accommodate two well 
tests. The first, or identification, part 


of the tape contains well addresses, 
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located at each planet: therefore, four 
wells can be tested at the same time 
Figure 7 

Presently, well test tapes are col- 
lected and mailed to the district office 
for processing. Studies now are under 
way to determine the economic feasi- 
bility of transmitting this data to the 


WORLD OIL 


district office by telephone wire o1 
teletype for tape reproduction. 

A special counter panel, installed 
for the pumper in the field, shows the 
amount of production a well makes 
while on test. A reader also has been 
provided so that the tapes can be de- 
coded in the field. Tapes that are 
punched in the field cannot be read 
by standard business machines. In the 
district office, tapes are run through 
a translator where additional informa- 
Figure 8). All infor- 


mation then is typed automatically on 


tion is added 


a hard copy and on machine readable 
tapes or cards. The tapes and/or cards 
then can be used by the company’s 
EDP center. The End 
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SOUTH TEXAS / GULF COAST REPORT 


Unique wireline workover converts 


dual to triple well 


Success of job due to pressure actuated jet perforator. Gun 


is set in casing, fired by increase in hydrostatic pressure 


after wireline is removed from hole 


By Gordon S. Rohe, 
Petroleum Engineet 

Hunt Oil Company, Dallas 
Weldon L. Porter, Chic! 
Well Completion Service 
Engineer, Welex, Inc 

Fort Worth 


H. L. Hunt has successfully con- 
verted a two-string dual completion 
to a triple producer in Brazoria 
County, Texas, using only wireline 
tools and a new pressure actuated jet 
pertorator which remains in the hole 
after firing. The unique gun was run 
in the hole, set on bottom opposite 
the zone to be perforated and wireline 
tools were removed. After additional 
wireline work was completed and the 
well “buttoned up,” hydrostatic pres- 
sure was increased to fire the gun. 
Che tool permitted Hunt to complete 
a job (conversion of a normally pres- 
sured dual well to a triple producer 
with two normally pressured and one 
abnormally pressured completion 
which would have been almost im- 
possible using conventional workover 
techniques. 

Figure 1 shows a schematic draw- 
ing of the initial dual completion. In 
addition to sands E (gas) and F 
oil), five additional gas zones were 
covered by pipe and were potential 
producers. Although there was a re- 
stricted gas market in the field at the 
time, the lower completion was set 
up selectively, so that production 
could be switched from sand F to 
sands G or J below F) at a future 
date by use of wireline equipment 
only 

It was decided not to perforate 
sand G or J since an additional well 
was yet to be drilled, and it was not 
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known whether this well would be 
completed in sand G or sand J. 

At a later date the additional loca- 
tion was drilled and completed in 
sand D and sand J. The gas market 
opened up and it was decided to open 
sand J in the Hunt well for produc- 
tion. A study was made and revealed 
that the well could be recompleted as 
a triple producer if special comple- 
tion tools and techniques were avail- 
able. 

The completion problem was com- 
plicated by the fact that bottom hole 
4.848 
6.882 


pressure was normal in sand F 
psi) and abnormal in sand ] 
psi 

A conventional wireline workover, 
which would involve perforating the 
J sand with a through-tubing gun 
and installing a pack-off assembly, 
was undesirable. In this type comple- 
tion, sand F production (oil, normal 
pressure would be crossed into the 
annulus and sand J production (high 
pressure gas) would flow through the 
long tubing string. However, both 
zones would have to be brought-in 
concurrently, prior to separation. 

This could result in a “charged” 
oil sand, since the J] zone reservoir 
pressure was approximately 2,000 psi 
in excess of F sand pressure. Also, the 
sliding sleeve at 9,513 feet would have 
to remain open until the pack-off as- 
sembly was installed. This could re- 
sult in the 7-inch casing being pres- 
sured to an undesirable point. 

The problem, thus, was dependent 
directly on the perforating procedure. 
That is, if all wireline work could be 
performed prior to perforating, in- 
cluding installation of the 1.315-inch 
OD pack-off assembly, the high pres- 


sure gas production from the J zone 
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would be contained within the long 
tubing string at all times, and no 
operating problems would exist. 

As a solution, a special 10-foot, jet 
perforating assembly was developed 
for the job. The perforator was 
equipped with a hydrostatic firing 
device, and was designed to be run in 
the hole and set in casing below the 
long tubing string prior to installing 
the 1.315-inch OD pack-off or by- 
pass assembly (Figure 2 
Perforator. As shown in Figure +, 
the tool is a completely “free” per- 
forating unit; that is, no shooting line 
is required for detonation. Also, the 
gun is designed to remain in the hole 
after firing. 

A “piano” wireline unit may be 
used to install the tool in the well 
bore; however, a conventional per- 
forating unit was used on the Hunt 
job. At present two methods are 
available for positioning the gun op- 
posite the zone to be perforated: 


1. The hanger portion of a through 
tubing bridge plug may be attached 
to the tool assembly. The gun is run 
in the hole on wireline, and “hung” 
at the proper position. 


2. A tail pipe of proper length may 
be attached to the bottom of the gun. 
If the zone to be shot is near the 
bottom of the hole, the tool ( with tail 
pipe) is run on wireline and set on 
bottom. This method was used on the 


job described in this article. 

After installing the gun in the well 
bore. remaining well work may be 
completed. 

Referring to Figure 4+, the blow 
plug acts as a trigger mechanism to 


fire the tool. The particular plug used 
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FIGURE 2—A ten-foot 
section of the pressure ac- 
tuated jet perforator was 
run and set on bottom with 
wireline tools. After instal- 
lation of the by-pass assem- 
bly, hydrostatic pressure 
was increased to fire the 
3 gun (see Figure 3 
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FIGURE 4—The pressure actuated 
jet perforator may be hung in casing 
on a through-tubing bridge plug 
hanger, or set on tail pipe on bot- 
tom. Approximately 2,000 psi pres- 
sure in excess of the hydrostatic head 
was required to fire the gun. 


FIGURE 3—Here is a flow diagram for the 
Mud final triple completion. Note that the gun re- 


ay egy mains in the hole after firing. 
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In this job Was designed to shear at 


2 000 psi pressure In excess of the 
hydrostatic head in the well. When 
this pressure is attained, the blow 


plug ruptures, allowing tull pressure 
to act against the firing pin or piston 
the 


shear the retaining pin, and slam the 


Pressure then causes piston to 


firing pin into the detonator. This, in 
turn, ignites the prima cord and deto- 
nates the charges 

All debris is contained in the steel 


eun tube and can be left in the well 


or retrieved by wireline at a future 
date 
Procedure. Sand F was killed by 


breaking down the formation with 20 
barrels of dead oil and displacing 
with 40 barrels of 9.8 ppg salt water 


A blanking plug was set in the No. 2 


landing nipple of the long string, and 
the circulating sleeve at 9,515 teet 
was opened. An attempt then was 


made to circulate mud from the cas- 
circulation 
7.000 


ing annulus: however. 


could not be established with 
psl pump pressure 


Although 


was felt that continuous application 


the mud had set up, it 


of pressure on the long. string 
would cause the salt water to channel 
through the mud and permit circula- 
tion. Thus, a high pressure chemical 
pump was installed, and 4,500 psi 
pressure was maintained on the col- 
umn of salt water in the lone string 
for approximately nine days. 


At that time, salt water channeled 


through the mud and the annulus 
was circulated clean with a pump 
truck. 

The blanking plug was removed 
from the long string No. 2 landing 


nipple, and wireline tools were run 
to check “high” 


indicated, was 


bottom. A bottom 


and it assumed 


had 


tubing 


was 


mud also set 
OD 


remove 


that rathole 
A l! +-Inch 


used to 


up. 
bailer was 


$1/y. 


inch liner to a point below the inter- 


mud from the 


val to be perforated 
Sand E 


tied 


Che short string of tubing 


as production then was into 


the 


and gas was used to displace salt 


casing annulus on the surface, 


water down the annulus, through the 


lone string circulating sleeve at 9.513 


feet and up the long string to the 


Water 


pressure 


surface. was displaced until 


casing remained static at 
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then was 


2.500 psi. The casing 
shut-in. 

[his procedure was used to reduce 
the hydrostatic head of fluid on Sand 
F during completion. That is, release 
of the 2.500 


a considerably reduced liquid 


psi gas pressure would 
leave 
head acting on Sand F, and annulus 
flow would be induced with little dif- 
ficulty. Also, this would permit test- 
ing the pack-off assembly tor a proper 
seal. 

The 10-foot, pressure actuated jet 
perforating gun with tail pipe was 
made up on wireline, run through the 
long tubing string and positioned op- 
posite Sand J | 10,423-33). Wireline 


tools were released and pulled from 


the hole, leaving the gun in place 
see Figure 2 

Approximately 457 feet of 1.315- 
inch OD special joint tubing with 


pack-off elements on each end was 
the 
The lowermost pack-off was seated in 


installed in long tubing string 
the No. | landing nipple at 9,938 feet 
and the upper pack-off was latched 
into the No. 3 landing nipple at 9.481 
feet Figure ) 

At this point, approximately 1,000 
psi pressure was bled from the casing 
annulus to check the seal of the pack- 
off assembly. A fluid 


the indicated a 


stat level in 


long string proper 
seal. It should be noted that this was 
to check 


the seal of the pack-off elements. Had 


the only method available 
the long string been pressured, the 
increased hydrostatic head might 
have caused the perforator to fire 


prematurely. 


The casing annulus then was 
opened, and Sand F commenced flow- 
ing without difficulty. The well was 
cleaned and turned to the tanks. 


Perforating. As indicated in Figure 
3, any high pressures resulting from 
Sand J will be confined to the long 
tubing string and by-pass assembly. 
the ready to be 


Thus, well 


was 
perforated. 

The short tubing string (Sand E 
gas production) was connected to the 
lone string on the surface, and a 


gage was installed 


= 


recording pressure 
to obtain a permanent record of pres- 


sure surges. Pressure from the Sand 
E well was applied slowly to the 
long string, and increased to 2,000 


psi. At that pressure, the gun fired 
as indicated by a pressure surge. The 


well was unloaded and completed 


successfully as a gas producer. 
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Conclusions. Many operators can re- | 


duce costs and increase income by 


applying prudent engineering prac- 
tices to production operations, As in- 
dicated in this article, Hunt was abk 
to utilize a single well bore to maxi- 
mum extent at minimum cost through 
application of a new tool, designed 
especially for the job. 

It is felt that 


between producer, contractor and 


closet cooperation 


service company can further reduce 


operating costs, and prevent the drill- 


ine of unnecessary wells. 


ACKNOWLEDGMENT 


The authors wish to acknowledge the 
Hunt's district 


significant 


contribution of superintendent, H 
Mallory, whose cooperation and effort made pos 
sible the successful completior of the workover 


job described in this article 





About the Authors 
Gordon S. Rohe 


degree in petroleum engineering 
from The University of Texas in 
1948. He then was emploved by 
The California Company in 
isiana, and worked in both offshore 
and onshore drilling and produc- 


B.S 


re eived a 


Lou- 


tion engineering jobs until 1951 
when he Was recalled to Marine 
Corps duty. Following discharge 
from the Marines in 1952, he 


joined Hunt Oil Company at Rock- 
port, Texas, as a petroleum engi- 
neer. In 1954, he transferred 
to Hunt’s main office in Dallas as 
a petroleum engineer, his present 
position. 


was 


Weldon L. Porter is chief well 
completions service engineer fot 
Welex, Inc.. 
Fort W orth, 
Texas. He 


joined Welex 
in 1954 in sales 
and was re- 


cently promot- 
ed to his pres- 
ent position, 


After graduat- 
ing from The 
University of 
with a 
degree in 


Texas 
B.S. 
petroleum engineering in 1940, he 
joined Woodley Petroleum Com- 
pany of Houston. Following serv- 
ice in the U. S. Navv during 
World War II, he spent five years 





as engineer and manager of the 
oil interest for the Pierce Estate, 
Wharton County, Texas. In 1951, 


he joined the Hunt Oil Company 
interest in Dallas as an engineer. 
He has been active in AIME work, 
and is past chairman of the Dallas 
section of the Society of Petroleum 
Engineers 











NOVEMBER 1960 


n re- 
e by 
prac- 
S$ In- 
abl 
Naxi- 
oust 


oned 


ition 

and 
duce 
lrill- 





SOUTH TEXAS/GULF COAST REPORT 


Deep Wilcox, Frio and Edwards 
spur Upper Gulf Coast activity 


Wilcox is now second to Frio in exploration 


emphasis in northern coastal region of Texas 


By Henry S. McQueen 
Geological Consultant. Houston 
area ol 


[THE UPPER GULF Coasi 


Texas (Railroad Commission District 
}) has been marked bv several sig- 
nificant deep, downdip discoveries 
during the past year. Important new 


developments range through the geo- 


logic column from the lower Cre- 
taceous Edwards limestone upward 
thru Eocene (lower and upper Wil- 


cox and Yegua) and Oligocene 
Vicksburg and lower Frio 
[In exploration thinking and activity, 


gas continues to be 


s 


the search for 
emphasized. No abatement of this 
effort is foreseen, 

(‘wo record-setting deep wells were 
completed in the upper Texas Gulf 
Coast 1960. The Pure Oil 
Company Houston Farms 1, 


area in 
Galves- 
ton County (F 1 on map) reached a 
total depth of 17,057 feet and was 
initially completed as a record depth 
of 16.132 to 16,264 feet. Absolute 
open flow (AOF) was reported as 
7.9 MMcf daily plus 51.1° API grav- 
ity condensate with a gas-liquid ratio 


GLR 


were 9,300 psi on tubing and 13,800 


of 60,000:1. Shut-in pressures 


psi bottom hole. As this article was 
prepared, it was announced that salt 
water had encroached in the produc- 
tive sand and the well has been 
abandoned. 

Che other record deep test is Shell 
Oil Co, Carroll 1 in the Brushy Creek 
DeWitt County {| E-l—W-2 


and No. 9 on south Texas 


area ot 


on map 


19,765 feet, is the deepest well vet 

drilled in the Texas Gulf Coast. 
Important exploration events for 

veal described 


the past are briefly 


below. 


Edwards limestone trend. [iscov- 
ery of commercial production in the 
Edwards formation in Persons field. 
Karnes County, has resulted in great 
interest in deep Edwards possibilities 
in Railroad Commission District 3 as 
well as in south Texas. 

The greatest impetus to Edwards 
exploration in the area of this report 
was given by Mobil Oil Sylvia W. 
Kahanek 1, Word field 


about six miles southwest of Halletts- 


located in 


ville, Lavaca County. Previous pro- 
duction has been from Wilcox sands. 
This test was drilled to 14,361 feet. 
Mechanical collapsed cas- 
ing) beset this operation. After con- 


trouble 


siderable remedial work the well was 
completed in eight zones in the Ed- 
wards in the interval 13,320 to 14,278 
feet. 
14,360 feet. Completion data reported 
by Mobil are as follows: 


Seven-inch casing was set at 
calculated 
open flow 3,600 Mcf daily plus 14.2 
barrels of 52.2° API gravity conden- 
sate per MMcf; TP (adj. ch.) 3,374 
psi; SITP 3,822 psi: BHPSI 5,427 

Mobil 


confirmation test in September. 


psi. 
announced the staking of a 

Two other Edwards tests southwest 
of District 3 are Shell Carroll 1 in 
the Brushy Creek field 
mentioned and Texas Eastern 


(previously 


map) ] in Railroad Commission Dis- 
trict 2. This well, at total depth 
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Transmission Co. Garbe 1, located 
three miles west of Nordheim. Both 
tests are in DeWitt County. The Shell 
19.765 feet in the 


strong 


well bottomed at 
Edwards limestone where 
water flows were reported. Discovery 
of gas was in the Wilcox. The Texas 
Eastern well was reported in the 
Edwards limestone in September at 
14,192 feet. A drill stem test of the 
interval 13,961 to 14,039 feet resulted 
in recovery of 270 feet of gas-cut mud 
and 180 feet of 
plus 6,000 feet of water cushion, ac- 


gas-cut salt wate! 
cording to reports. Considerable in- 
formation on Edwards possibilities is 
anticipated from this test. The inter- 
val 14,042-14,192 feet was reported 
cored, 

Lee County Edwards test. Anothe: 
deep test that will yield information 
on the Edwards and probably on olde: 
formations too is Union Producing 
Company No. | Preuss, located 14 
miles south of Giddings. This rank 
wildcat, some 20 miles south of the 
nearest production, was reported to 
have obtained 45 feet of condensate 
and 225 feet of distillate-cut mud in 
a drill stem test of the interval 
10,802-10,818 feet. Total depth is said 
to be 12,246 feet. 

Other Edwards tests. A rank wild- 
cat being drilled in September and 
being followed with great interest is 
in Walker County. Standard Oil 
Doyle F. Mce- 


located 13 miles northwest 


Company of ‘Texas 


Adams 1 


119 














=. all 
I vards De | t 
E-1 W-2 Shell Carroll 
I Persons Field 
E- Mobil Kahanek 
| Pexas Easter I ( 


Garbe l 


E-5 Union Prod. Co. Pre 


E-6 Stand 
McAdar 


E-7 Davidson Neyland 
E-8 Potter Schroeder 











—r— ORANGE 
Becumont ¢ . 
| of Bove ) 
FRFERSON 











Wilcox Developments 


W-1 Standard Oil Co. of Tex 


Leno M Josey, Inc l 
W-2 E-1 Shell Oil Co., Carroll 1 
W-3 Humble O11 & Refining Cx 


White | 
W-t Commonwealth et 
Wuensch 1 
W-5 Quicksand Creek 
W-6 Pure Binz 1 


Ye ia De velopments 


s 


Y-1 Shell Oil Co. Bill Daniel 1 
Y-2 Sinclair Vickers Fee 6 


ad 


F-9 Humble, Lewis 1 

Shell Carroll 1, DeWitt County W-2—E-1 

map) found is-condensate in the Wilcox 
yut was not productive in the Edwards lime- 


De vel pit nts 


V-] Texaco Park Place ] 
V-2 Hunt-Herbert Ward 
V-3 Shell Herbert-Broussard 


Frio Developments 


F-1 Pure Oil Co., Houston Farms 1 

F-2. Humble, Williamson | 

F-3 Gulf Oil Corp., Phillips 

F-+ Sun Oil Co., Houston Farms 1 

F-5 Meredith, Mixson 1 

F-6 Gulf QO): ( orp., Miller-\ ido ) 

F-7 Humble, Phelan 9 

F-8 Superior Oil Co., Maude B 
Traylor 1-B 








Important deep Frio, Wilcox, Edwards plays exte 


overlap. 


Huntsville, was approaching the 


projected total depth of 11,500 feet 


Another well of interest being 
] llan < ) . . . 
lrilled was H. A. Potter, et al Schroe- 
der 1 on the flank of Clay Creek 


Dome, Washington County. Projected 
depth was 14,000 feet. 

A wildcat Edwards test was also re- 
cently announced by Davidson and 
Davidson who will drill Herbert Ney- 
land 1 to 12,000 feet 


northwestern Tyler County. eight 


Location is in 
miles northeast of Colmesneil. The 


120 


nearest Edwards production was in 
the abandoned Glendale field, Trinity 
County, some 40 miles to the west. 
Edwards exploration may be ex- 
pected in the coming years on large, 
well-defined structural features be- 
neath presently developed younget 
and shallower reservoirs. Exploration 
reef and 


geologists are mindful of 


related possibilities in this formation. 


Wilcox formation. The 
has seen some notable developments 


past year 
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nd from Lavaca, Jackson counties into District 3. 


” 


Yegua and Wilcox trends 


of production from the Wilcox group. 
There has also been a vigorous re- 
vival of interest and an entirely new 
concept with regard to the possibili- 
ties. The Wilcox is now probably sec- 
ond (to the Frio) in exploration 
emphasis and activity in the Gulf 
Coast, having replaced the Yegua in 
this category. 

Although the Wilcox 


been productive from several fields in 


group has 


District 3 for many years, it has been 
more or less spasmodically explored. 
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Developments in south ‘Texas have 


stimulated interest. The successful 
completion of upper and lower Wil- 
cox wells in DeWitt and Lavaca 


Counties near the southwest end, and 
also in Newton and Jasper Counties 
end of District 3 


in the northeast 


have caused this trend to undergo its 
urrent activity. 

An outstanding downdip Wilcox dis- 
covery has been obtained at Standard 
of Texas Lenoir M. Josey, Inc. 1, lo- 
cated 34 miles from Cypress in Har- 
ris County. Top of the Wilcox was 
reported to be 9.930 feet. This well 
represents the first Wilcox production 
in this county. Nearest updip Wilcox 


production is at Lake Creek and 
Pinehurst in Montgomery County, 
some 18 to 20 miles distant. Thin 
ipper Wilcox sands have been drilled 


dome and 


Hoc kley 


a deep test drilled 


previously in the 
Katy fields. 


n the Tomball field some ten miles 


and 


distant found a considerable thickness 
ol well-developed Wilcox sands and 


shales. As a result of this discovery 


asing activity along the Wilcox 
trend from Lavaca County on the 
thwest to Montgomery County on 


northeast has been accelerated 


Increased seismic activity is also re- 


orted 
Completion details for the Josey 
follows 
Lower tubing perforations from 11,- 


570 feet vielded an AOF of 


Ranch well are reported as 


90 to Ll, 


£200 Met daily plus 15.2 API 
ravitvy condensate. GLR 40.600-1: 
BHSIP 8409 psi, SITP 6,860 psi. 


Upper tubing perforations at 11,150- 


a tO feet gave an AC F ol 55 
MMcf daily, plus 47° API gravity 
ondensate, GLR 56,.200:1, TP 6,635 


psi, BHP 8199 psi. Total depth was 
445 feet. The field has been desig- 


ited as Cypress Southwest. 


Reearding downdip developm« nt ol 
Wilcox sands, a dry hole was com- 
leted in September at Pure Oil Com- 
pany N. A. Binz 1, some 2! miles 


southwest of Fulshear field. Fort Bend 


County. This well was reported to 
have had shows. It was abandoned 
at 13.525 feet. Details, when avail- 


ible will be helpful in further evalu- 
iting the possibilities of the deep, 
downdip Wilcox. 

The very important lower Wilcox 
DeWitt Shell 


Carroll 1, was perforated from 11,187 
to 11,203 feet. Calculated AOF was 


discovery in County. 
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t.63 MMcefd plus 31 barrels of con- 
densate daily. Pressures were reported 
as follows: Surface, 4,725: BHPF, 
5,895; and BHPSI 8,525 psi. 

Lower Wilcox production in De- 
Witt County was also obtained by 
Humble Oil & Refining Co., Albert 
P. White 1, located 6 miles southwest 
of Cuero. From perforations 10,120 
to 10.140 feet this test flowed 874,000 
cubic feet daily plus 23 barrels of 
94° API gravity condensate per mil- 
lion. Reported shut-in pressures were: 
tubing, 3.230 psi; bottom hole, 4,526 
psi. 

A new middle Wilcox discovery has 
been Oil 
Co., Harkins and Company and Hum- 
ble. The completion of the No. | 
Hugo Wuensch from perforations 
10.388-10.408 not 
new zone discovery but also the deep- 


made by Commonwealth 


only represents a 
est production to date and an exten- 


sion of about one-half mile in the 


Yorktown field 


the northwest 


area, four miles to 
of the that 
name. Potential was reported as 10 
MMcf daily. GLR 14,850:1. 
90.3° API, SITP 4,490 psi. 

Newton- Jasper Wilcox play. Signif- 
icant upper and lower Wilcox discov- 


town of 


oravity 


eries have also been made in Newton 
and Jasper counties in the eastern- 
most portion of the subject area. Most 
Wilcox fields 
is Quicksand Creek, Newton County, 


notable of several new 
found by Oil Reserves Corporation. 
[his field 


wells with productive sands ranging 


now has ten producing 
in depth from 9,800 to 11,300 feet. 
[his anticlinal structure has recently 
had an important eastward extension. 
Oil Reserves Corp. Pearl D. Peters | 
potentialled 6.7 MMcf daily plus 
91.1° API gravity condensate; GLR 
12.500:1. The and 
rapid development of the Quicksand 


Creek field has greatly increased in- 


was discovery 


terest in Wilcox exploration in the 
northeastern part of the area. 
Other recent discoveries from upper 


and lower Wilcox sands are Hickory 


and East Hickory Creek, Hardin 
County; Theuvenens Creek, Tyler 
County; East Call, Jasper County; 


Bleakwood, Newton County, and 
Longs Station, Hardin County. With 
lower Wilcox production established 
near the extreme southwest portion 
and also in the extreme northeast por- 
tion of District 3, and with the impor- 


tant downdip discovery in Harris 
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County, intensive exploration for ad- 
ditional reserves in this group is ex- 
pected during the next several years. 


Yegua. Interest in the Yegua has 
been maintained throughout the past 
year. Several new discoveries and ex- 
tensions of older fields have been 
made along this trend, particularly 
in the eastern portion of the area. 

An important downdip discovery 
was made by Shell Bill Daniel 1, lo- 
cated 2 miles southeast of Raywood 
field in Liberty County. The discov- 
ery, made in July 1959 but not an- 
nounced till later, is called Rich 
Ranch field. Production data on the 
discovery well are as follows: ‘TD 
13,970 feet, PB 11,218 feet; 51-inch 
casing set at 11,345 feet; perforated 
11,105-127 and 11,085-089; TP 5,900 
psi; GOR 2,544-1. This field was con- 
firmed by the Bill Daniel 2 
Subsequently two dry holes have been 
drilled and a fifth test was drilling in 
September. 

An interesting discovery in three 


well. 


pay zones in the updip Yegua trend is 
Sinclair Oil and Gas Co. et al J. A. 
Vickers 6, located 3 miles northwest 
of Silsbee in Hardin County. This 
well was drilled to 11,075 feet. Near- 
est production is some 9,000 feet 
northwest in Vickers-Ada (Wilcox 
field. The three productive Yegua 
intervals 6,681-86 
6,941-48 feet 


(gas conden- 


zones are in the 
feet (gas condensate) ; 
oil) ; and 7,342-48 feet 
sate). The well was a failure in the 
Wilcox, 

Another Yegua development is the 
recent discovery by Atlantic Refining 
Co. in the Skinners Lake field, New- 
ton County, where Suddeth 5 flowed 
API. Produc- 


7.708- 


195 bopd, eravity 49.9 
tion was through perferations 
13 feet. 
In the northeastern and central 
portions of this area, recent develop- 
ments have caused Yegua and Wilcox 
production belts to overlap. Conse- 
quently additional exploration targets 


are presented. 


Vicksburg. Interest in downdip 
Vicksburg sands has been heightened 
by the presence of deep sand in sev- 
eral wells, particularly in the south- 
eastern portion of the area. Among 
Park Place 1, 


field, Orange County, 


them is Texaco, Inc, 
Port Arthur 
which was drilled to a total depth of 


14,050 feet. Through perforations 
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13.990-995 feet this well flowed an 
unreported amount of gas with 6,000 
Howine and 


psi tubing pressure 


9,000 psi shut in 

Subsequent drilling in the Port 
Acres and Port Arthur fields of Jef- 
ferson County has revealed that deep 
Vicksbure sand, 


veloped, is absent in some wells. Al- 


beine erratically de- 
though the author has not attempted 
a study of this problem, it appears 
that the deep sand is lenticular in 


* ol no great 


nature and the lenses al 
extent. This view 1s supported by the 
disappointing production character- 


istics of those wells where the deep 
sand has been found 

Vicksburg production in Port Acres 
Meredith 


held first found in 
This well 1s reported to 


was 
Dornboos 6 
be a good producer, although certain 
later Vicksburg completions are said 
to be less productive 


Regarding Vicksburg sand devel- 


opment, a dry hole. Lyda Hunt- 
Herbert Trusts C. E. Ward 1, located 
1'4% miles northeast of South Tavlors 


Bavou field and 5 miles west of Port 
Arthur, Jefferson County, 
More than 200 


feet of Vicksburg sand was found in 


vielded 


some interesting data 


this well. Although it was abandoned 
12.869 feet, the Vicksburg 


possibilities on structure in this local- 


as dry at 


ity are enhanced. 

Another significant deep test was 
drilled by Shell Herbert-Broussard 
a: Herbert Ranch), 4 


southwest of Port Acres in Jefferson 


miles 


County. This well was reported as 
a dry hole at 15,457 feet. 
Exploration for deep Vicksburg 
sand production in portions of Cham- 
bers, Jefferson and Orange Counties 
may be expected, complementing at- 
find the 


tempts to production in 


deeper downdip Frio sands. 


Frio. This summary will present only 
a few highlights of recent Frio trend 
exploration activities. There has been 


no lessening of interest in searching 
for production in the Hackberry, No- 
dosaria, Textularia mississippiensis 
and Anomalina bilateralis sections of 
this complex formation. 

‘There is much current leasing activ- 
ity in these trends, and several deep 
wells have been recently completed o1 


are In progress. These will add greatly 
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to the knowledge of the complex strati- 
graphic problems, the matter of sand 
development and extent, and the pro- 
ductive characteristics of this forma- 
tion. Intensive exploration and de- 
velopment of production of the Frio 
sands continues in Matagorda County 
which is the subject of another article 
in this edition of Wortp On. 
A tew ot 


terest are as follows: 


the wells of greatest in- 


@ The Pure Oil Company Houston 
Farm Development Co, 1, Galveston 


County | previously described 


@ A significant Frio discovery ap- 
parently was made by Humble A. B 
Williamson 1, located 31% miles south 


Phis 


well was perforated from 12.166 to 


of Angleton, Brazoria County. 
12.172 feet. Calculated open flow was 
reported as 142 MMct daily, GOR 
119,000:1, gravity 44.2° API, SITP 
6.845 psi. This discovery 1s located 
flank of the Collins 
Lake field and is separated from it 
The 


present in 


on the southeast 


by several drv_ holes. new pro- 


Collins 


is thought to be located 


ducing sand (not 
Lake field 
in the lowe1 part of the Frio section. 


Humble An- 


gleton Gas Unit 1 was completed at 


The confirmation well. 
a total depth of 12,400 feet through 
perforations 12.124-134 feet. Poten- 
tial was 238 MMcf daily. TP 6.600 
psi. GLR_ 80,000:1 


®@ Gulf Oil Corp. Phillips 1, lo- 
cated 2 miles west of Sargent, Mata- 
gorda County, was drilled to 16,646 
feet (total depth). Full data from this 


well, when released, should throw 
much light on deep. downdip Frio 


sand development 


@ Sun Oil Company Houston 
Farms Development Co, 1, located 2 
Alligator Point, 


Brazoria County was drilled to 18,012 


miles northwest of 
feet and was reportedly completed as 
a gas well through perforations 15,- 
986-15.995 feet 


@® Midwest Oil Co. Houston Farms 
Bra- 
Alta 


16.057 feet and is 


Development Co. 1, located in 


zoria County 10 miles south of 
Loma bottomed at 
also pertinent to appraisal of down- 
dip, deep Frio possibilities, although 


the well was dry 
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discovery 


@ A Hackberry trend 
was made by Meredith and Co. Mix. 
Land | 
Fannett, Jefferson County. A daily 
API gravy- 
ity oil was reported from perforations 
8.230-34 feet. The Gilbert Ranch 
field to the east is the pro- 


duction 


son four miles northwest of 


flow of 215 barrels of 35.5 


nearest 


@® Gulf made a small oil discovery 
of significance to deep Frio explora- 
Miller-Vidor Land Co. 1. 

91 


located in Orange County 2'/ mules 


tion at 


north of Vidor. Nearest production 
Vidor 
field. Completion was for 26 bpd on 
6/64-inch choke, TP 1,450 psi, GOR 
8,870, gravity 44° API. Total depth 
was 14243 feet 


is one mile to the north at 


@ Opening of new Frio sand pro- 
duction in Amelia field, Jefferson 
County. recently created strong inter- 
est. Humble J. H. Phelan 9, 


1937 7 


a well 


drilled in to 6,775 feet was 
worked over and deepened. It flowed 
2923 barrels of 38.7 


line oil daily from perforations 


API gravity pipe- 
7 .349- 
92 in the Hackberry zone. Reported 
GOR was 


1,220 psi 


798:1 and casing pressure, 


The discovery well of the Rugel\y 
field, Matagorda County, was Hum- 
ble First City National Bank of Hous- 
12 miles southeast of 
Bay City and about 2 
the Old Ocean field. Perforated from 


13,034-068 feet, this test was reported 


ton 1. located 


miles south of 


to have an absolute flow of 
2,650,000 cubic feet daily plus 48.5 
API gravity condensate. GLR is 14. 


OOO: 1. 


open 


Shut in tubing pressures was 
8.355 psi. This discovery prompted 
an active leasing play. 

Frio 


productive in the San Antonio Bay 


sands have also been found 
area of Calhoun County where wells 
have been completed by Tidewater 
Oil Co. and Brazos Oil and Gas Co 

A recently-announced test that will 
be followed closely by those interested 
in deep, downdip Frio sand prospects 
is Superior Oil Co, Maude B. Traylot 
1-B, permitted to 16,000 feet. This 


well is located in the Point Comfort 


area of Calhoun County. Recently 
Tennessee Oil and Gas Co. found 
production in this locality at 10,- 


630-45 feet and at 13.050 feet, and 


Continued on Page 126 
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SOUTH TEXAS/GULF COAST REPORT 


How lower Frio changes in depth 


By A. H. Wadsworth, Jr. 


(Consultine Geologist. Houston 
\ NEW CONCEPT in Gulf Coast 
structural geology has been unfolding 
cent vears in the Frio trend in 
Calhoun. Jackson and Matagorda 
counties Although these conditions 
re seen in other areas and _ trends, 


nev are probably nowhere more dra- 


illustrated than in some of 


tically 
the fields now beine developed in 
hese COUNTIES 

In the early days, the Gulf Coast 


Basin was envisioned as a quiet sedi- 
mentary basin in which marine shales 
and sands were deposited in alterna- 
tion with non-marine beds. It was 
thoucht that there was little tectonk 
activity save around the numerous salt 
that had 


and after deposition. 


beds 
These 


salt intrusions caused sharp folding 


intruded the 


Masses 


qurins 


and complex faulting in their imme- 
diate vicinities. But in the absence of 


t 


salt intrusion, it was thought that the 


beds were too incompetent to shea 
and that they would be gently folded 
deep-seated 


and warped over the 


domes, This concept. on the whole, 
was an accurate one——to the depth to 
which they were drilling in those days. 

New information supplied by many 
deeper penetrations in the Frio trend 
shows that this is only part of the pic- 
ture. Accurate 
for the Miocene and upper Frio beds, 


this concept is inadequate to explain 


as it might have been 


the many complexities found in the 
lowe Frio section. 

Big structures at depth. Whereas 
Frio Miocene 


were laid down in relative quiescence, 


the upper and beds 
lower Frio deposition was effected by 


unlike 
Although 


diastrophic forces not moun- 


tain building in intensity. 
evidence for compressional forces usu- 
ally associated with orogenic belts is 
totally lacking in the Gulf Coast, 
nevertheless the existing forces created 
and ss strati- 


spectacular structural 


vraphic conditions 


Recent deep drilung has forced 
geologists to adopt a new approach to 
mapping the lower Frio. The “typi- 
cal” Gulf Coast structure with anti- 
clinal closure on the downthrown side 
of a fault is found to be not so typical 


of the Frio Mapping 


based on this premise is only partially 


lower beds. 


s 


COTTE! 


New discoveries at E! Maton, 
Pheasant and Palacios fields in Mata- 
County, and in the Maude 
Traylor Lake Cal- 
houn County, have changed many old 


vorda 
Green trend in 
ideas. The structural configuration at 
not the that 
10.500 feet and that of the 


8.500 feet is same as 
found at 
latter depth may not be the same at 
12.000 feet. 


to map only at a shallower horizon, 


It is no longer prudent 


where there may be a maximum of 


control, and assume that the same 


configuration can be projected into 
deeper beds. This is the mistake that 


many geophysical interpreters make 


NOVEMBER 


shows the 


[his 


logic setting of prolific new gas- 


article geo- 
condensate production being 
found in Matagorda, Jackson 
and Calhoun counties, Texas. 
Some of these deep lower Frio 
structures have more than 1,000 
feet of closure. They are masked 
by gently south-dipping upper 
Frio sediments. Development of 
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this play was delayed not only 
by greater drilling depths but 
also by the tendency on the part 
of both geologists and seismolo- 
gists to project the shallow struc- 
ture into the deep beds in thei 
interpretations. 

There seems to be no reason 
conditions cannot 


why similar 


exist throughout the Frio, Yegua, 


and Wilcox trends southward 
into Mexico. Northeast limits of 
this type of geology are not 
known either. Hence, this article 
is believed to be of great signifi- 
cance to the deep gas-condensate 
possibilities of the Texas Gult 
Coast. The lower Frio play is yet 
another example of deep drill- 
ing primarily for gas. 
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} ' , . ; 
ison that some ol 


indi IS the rt 


named discoveries did not 


Deep, north-tilted fault blocks. 


Much of the lower Frio trend is made 
m Of arcuate fault blocks tilted to 
au north with steep south faces 
Structural relief is often more tha 
1000 feet. One is reminded of the 
reat tilted fault blocks in the Basin 
ind Range Province, but the Gul! 
Coast blocks have little in common 
with those Lhe origin ol these steep 
south faces is intriguing and 1s du 


oa combination of actions 


cement, yrobably qaue 


@ Fault displa 


to slumpin ol arcuate segments 
of the Continental Shelf into the 
Gulf Coast FeosvnNnc ine 

@ Local movement of diapiric shal 


and Or Salt 
@ Submarine 
® Multiple stages of ulting due to 
the action and counteraction o 
forces 
hese actions were being accom- 
ished simultaneously with sedimen- 
tation Each act 


tion had effect on 


and they all protoundly 


he others 
iffected sedimentation, Wells drilled 
| annot be 


Frio 


the beds pene trated were laid down in 


apart ¢ 


hex aus 


different blocks under differing envi- 
ronments On the other hand. sec- 
tions along strike in the same block 
can he correlated very Ve 


buried, masked. 
these blocks of 


Fault blocks 
Characteristically. 


north-tilted lower Frio beds become 


Frio 


buried under middle and upper 

sediments that mask any semblance of 
north dip However. l O pac ) ma ps of 
arefully-selected intervals ma) \o- 


t their presence 

Dip closure is formed at the south 
extremity of the block where the beds 
drape over or become down-faulted 
Lateral closure is usually of much less 
magnitude than is north or south clos- 


ure, with the result that the fields are 


olten elongated and p auction may 
xfer ad 7 saddli nT the y clos- 


Figure 1 is a cross-section of one of 
blocks. Notice that the 
dip, so obvious on the 


beds, is buried and obliterated under 


north 


these 
lowet Fr 10 
Mapping on the 
1.000 teet 


younger deposition 


top of the Frio, or even 


into the Frio, would not disclose an 
anomoly. Geophysicists must learn to 


recognize this downdip convergence 


124 





pm nt ‘ 





— a a 
| 
| 





ah 
SEE 


s--— 


FIGURE 
left) to south (right 
and pronounced north dip in 





_ 


2 





— = 


} 
k 
5 
If 
+i 
if 
r ‘ 
47 
{ > 
ii Prepared With JA Wheeler 


1—This cross-section of electric logs of six wells on a line from north 
shows regional south dip on Miocene and upper Frio beds, 
the deeper Frio beds. Fault plane at right, dying out 


in the shallower horizons, is a further indication of buried deep Frio structure. 


Rich gas-condensate finds are 


being made in lower 


below Text. miss.) Frio sands 


in Matagorda, Calhoun, and Jackson counties. El Maton and Pheasant fields in 
Matagorda typify such upthrown depositional-type fault trap fields. There appears 
to be no reason why similar deep structure might not extend throughout Coastal 
Texas southward to Mexico, nor are northeast limits of similar possibilities known. 


of beds in their records before they 
can map this type of feature, Geolo- 
gists must learn to appreciate the sig- 
} 


nificance of dozwndip thinning of deep 


beds 


Structure shifts with depth. This 
type of feature causes “intermediate” 
structures. In this example, the uppet 
Frio dips southerly across the anom- 
oly. At the 
Frio the effect ot deep uplift becomes 
felt and the beds are flattened 
this point, they begin to dip northerly, 
and effected. 
grates with depth into the core of the 


about the top of lowe! 


Below 


closure is Closure mi- 


uplift so that the axis of closure will 
shift downdip toward the steep south 
face of the block 
clven 


Thus the produc- 
shift 
sand 


will 
that 


tive area of a sand 


as the axis of closure on 


shifts. 


South dip crucial for deep pro- 
duction. 
dip has been 


For years north or reverse 
the Gulf 
Coast as the critical dip to control 


sought in 


production. In working with this type 
of deep Frio feature, the point where 
south dip prevails must be found. 
That is the 
within a given block, north dip is the 
“normal” dip for exploration pur- 


critical closure because 


poses, 
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Gravity slumpage has played an 
important part as a triggering mech- 
tilted bloc ks. As 


sediments piled up on the floor of the 


inism to create the 


] 


Continental Shelf at a rate of deposi- 


tion faster than the rate of genera 


subsidence, the angle of repose of the 
sediments exceeded that of the incli- 
nation of the depositional base, and 
slumpage occurred. Bornhauser’ has 
described this process in detail and has 
reported on an actual example that 
he has called the Hartbure Flexure 

Slumpage caused imbalance and 
new forces were introduced to restore 
balance. It is beyond the scope ol 
discuss the structural 


blox ks. 


observations relative thereto are pertt- 


this arti le to 


genesis of these but a few 


nent. 


1. Slumpage created an unequal 
distribution in the mass of the Conti- 
nental Shelf. 
ferentials in the weight of overburden 
salt both 


This in turn caused dif- 


on buried shale and beds. 


capable of plastic flow. 


2. Salt and/or shale began to flow 
through buoyancy upward at points 
adjacent to the greatest pressure dif- 


ferential. 


3. Diapiric salt and shale uplifted 
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OF A BASIC INDUSTRY 


* The Supply Industry, when considered as being composed only of those firms which con- 
duct their affairs in the sensible and ethical: manner you desire in your own field of competition, is 
a well managed industry. 

Like the Petroleum Industry, it is actively adjusting to the less favorable economic conditions 
which presently exist. It can do this and continue to serve you adequately if it is not forced to collapse 
under pressures, however unintentional, which are urging it along the path to self-destruction. 

There will be no winners if the ever-present economic gadflys take over and this basic segment 
of one of our Country's basic industries shrivels to insignificance or vanishes. 

The Supply Industry is a solid part of your own economy. Its problems deserve your thoughtful 
consideration. It has always earned your support. 


LARKIN PACKER COMPANY 


DIVISION KOEHRING COMPANY .--Through Your Supply Store 
WAXAHACHIE, TEXAS 
LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 
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\. H. Wadsworth, Jr., . 
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SILY | lexas nd has vorked 
S 1 Oil Company Fexaco h 
d t | ed Sta s Cn | s VEN 
\ sultar in Bay Citys lexas, | 
d hi {fi Hous t 
nd intruded overlvine beds and 
many places penetrated the sea floor 


4. hese intrusions were local in 
{ t 1] ’ j Tos ] -j " 
extent hey protoundly alfected aep 
osition and made regional correla 


, ° 1 
dificult 1f not impossibi 


The finding of prolific, deep Frio 
closures below structureless uppe) 


ts 1 | 1 } 
Frio horizons illustrates the need tor 


Hexible eological and geophysical 
thinking and interpre tation Both sub- 
surface geologists and seismi mappers 
have heretofore projec ted and extrap- 
olated shallow regional structure into 


] 


their interpretations of lower Fnio 


structure. Furthermore, geologists 
have been too prone to accept fully 
such seismi interpretations ol deep 


Frio structure 


Of course, the seismic technique re- 
mains a principal exploratory tool. 
However, its effectiveness is greatly 
reduced in a totally new province 
with no prior knowledge of the geo- 
logical setting. To a degree, this situ- 
ation has occurred in the lower Frio 
trend. ‘This trend was not only new, 
but it was further retarded by pre- 
conceived ideas as to how the struc- 


ture should be mapped. 
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thereby considerably extended the 
area otf interest. 

\ recent 
covery of importance was made by 


Humbk 


near Buckeve field 


Matagorda County dis- 


Lewis 1 at Duncan slough 


Lhe well bot- 
tomed at 11.709 feet and flowed 5358 
barrels daily of 45° API gravity pipe- 
ine oil plus 1.340 Met of gas daily 
on a 10/64-inch choke trom pertora- 
tions 10,612-620. The reported GOR 


580:1 and tubing pressures 


were as tollows: flowing, 9.150. and 


shut in, 9.450 psi. From pertorations 
10.662-70 this well also flowed 1.062 
bopd on ,-Inch choke: GOR. 
.880:1: gravity, 46.2 API: TP. 
t +400 psi 

From the foregoing it is safe to 


predict that there will be no lessenin: 
of Frio exploration activity for many 


vears. Primary emphasis is on sands 


the downdip section in the coastal 


COUNTIES 
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FIGURE 1—Hydraulic wall-anchored drill collar broken into 
the hydraulic anchor section and the hydraulic weight section. 


FIGURE 2—This schematic diagram shows the hydraulic 
wall-anchored drill collar and its component parts, 


How to increase bit weight for less cost 


This new hydraulic wall-anchored drill collar is 
first tool to provide bit loading without dead weight 


By J. M. Kellner, Research Engineer, 


and 


A. P. Roberts, Head, Well Completion and Development Section, 


Jersey Production Research Co., Tulsa 


[He TREND in modern drilling 
practices is toward higher bit weights. 
In conventional practice, high weight 
is obtained with longer and/or larger 
diameter drill collar strings. This usu- 


in- 


ally results in longer trip time, 

creased hoisting power demands, and 
] ° . 

additional pressure losses in the sys- 


cannot be 


Also. 


applied 


high 


when 


weight 


hard rock is encoun- 


at the surface. 
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To obtain high bit “weight” near 
the surface and reduce tripping time 
at depth, a new lightweight, high out- 
put force applicator called the hy- 
draulic wall-anchored drill collar was 
developed. 

The primary advantages of this 
tool are: 

@ Surface holes can be drilled more 
economically where the use of suffi- 


cient bit weight is prevented by lim- 


WORLD OIL 


itations of drill collar length 

@ Drill collar handling time is re- 
duced 

@ Hoisting power requirements are 
lower or rig depth rating is increased 

@ Initial investment costs are lower. 

It is possible that extensive field 
testing will determine other important 
advantages, such as: 

e@ Bit life and/or weight capacity 
of the bit may be increased due to the 
hydraulic shock absorbing action of 
the tool 

@ Hole deviation may be reduced 
even though maximum bit weight is 
employed, 

The hydraulic 
collar is the first tool to provide bit 
loading without the aid of 
dead weight. Shallow drilling tests 


wall-anchored drill 


use or 
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FIGURE 3—The anchor shoe in its expanded position. 


indicate that because anchoring high 


al 


loads to the borehole wall is practi 
ae 


in competent tormations, 
drill 


The present tool shows 


to eliminate the need for long 
, : 

collar stri 1gs 
reducing 


drilling cost in hard-rock drilling. In 


considerable promise for 
medium formations, its stroke limita- 
tion can be overcome by an automatic 
: 
currently being 


resetting feature 


tested. 


DESCRIPTION OF TOOL 


A prime consideration in the devel- 
opment of the wall-anchored drill 
collar was the means of applying bit 
weight. Utilization of pressure drop 
across the bit to apply the force hy- 
draulically seemed reasonable. By 
cylinders in series, 


the tool could develop the same or 


staging hydraulic 
higher bit weights than are now used 

Che next problem was that of ab- 
sorbing the up-hole hydraulic reac- 
tion. This force had to be contained 


without use of dead weight. or the 


purpose of the tool would be defeated. 
reason, it dec ided to 


For this was 


anchor the tool to the wall ol the 


borehole. 
drill 


sections the 


The hydraulic wall-anchored 


collar has two major 
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pushdown section and the 
section, plus a retaining latch. A pic- 
ture of the tool partially disassembled 
is shown in Figure | and a schemati 
shown in 


drawing of the tool is 


Figure 2, 
Hydraulic weight section. The 
pushdown section consists of one or 


more single-acting hydraulic cylinders 








The bit 


“weight” evolves from the differential 


series. 


load or 


staged in 


pressure on the pistons within the 
cylinder. Jet bits would normally be 
used to supply the pressure drop; 
however, if conventional watercourse 
bits are desired. a suitable choke can 
be installed between the tool and the 


bit. 


Each piston is attached to a hollow 


rotating inner mandrel! which, in 
turn, is attached at its upper end to 
the drill pipe and at its lower end 
to the bit. Pressure is supplied to the 
pistons through a port in the man- 
drel. The lower side of the piston is 
vented to the annulus through a port 
in the cylinder. The pistons and the 
inner mandrel rotate within the cylin- 
ders, which are held stationary. Both 
the mandrel and the piston are sup- 
ported by rubber bearings to reduce 
mandrel deflection, thereby increas- 
ing seal life and decreasing mandrel 


fatigue failures. 


Anchor section. Jo contro! the up- 


ward thrust and center the tool in 


the hole, the anchor section uses dia- 
called 


are expanded by bit 


yhragm-tvpe pistons. anchor 
I 


shoes. which 


nozzle pressure against the wall of 


These 


mounted in an 


the hole. anchor shoes are 


anchor sleeve at- 
tached to the lower end of the cylin- 
der section. Pressure is supplied to 
the anchor shoes through a port in 
bearings are 


the mandrel, Rubber 


e 
g 





FIGURE 4—This “split nut” retaining latch locks the outer case to the inner 


mandrel. 
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ad or 
rential 
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lly be 
drop; 
course 
e can 
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10llow 
h, in 
‘nd to 
r end 
to the 
man- 
ton is 
4 port 
d the 
cvlin- 
Both 
» sup- 
educe 
creas- 


indrel 


e upD- 
ol in 
s dia- 
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at- 
cvlin- 
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inner 
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also provided in this section to reduce 


mandrel deflection. 


The anchor shoe is shown in Figure 
3 in an expanded position. It consists 
of a metal outer sleeve and a metal 
inner core, as pictured beside the ex- 
panded shoe. Rubber is molded in the 
slot between the core and the sleeve 
and bonded to each piece. A heavy 
rubber lip is bonded to the outer 
sleeve to seal the shoe in the anchor 
sleeve. ‘Tungsten carbide cylinders, 
embedded in the core, provide posi- 


tive wall grip. 


Split-nut latch. In addition to the 
1 the 


and sections, 
‘split-nut” retaining 


pushdown anchor 


tool contains a 


} 


Lat¢ h 


the outer case, composed of the 


Figure 4 This device locks 
anchor sleeve and the cylinders to the 
inner mandrel when the pushdown 
pistons are in the upper position 
within their cylinders. A pressure is 
applied simultaneously to both the 
pushdown the anchor 


pistons and 


latch prevents upward 


shoes, the 


movement of the outer case until it 


is firmly anchored. 
The latch is engaged by pulling the 


male member through the split nut, 


which is mounted in the anchor 
sleeve. It is disengaged by rotating 
the drill string to the right after the 


, , 
tool 1S anc hored. 


Sequence of operation 


1. The 


the mandrel in the upper end of 


tool is run to bottom, with 


its stroke. In this position the outer 


a } 
case 1S locked to 


the mandrel by 


} 
+ 
tf 


1e latch. 


2. Circulation is started to produce 
sufficient pressure drop {00-700 
psi) across the bit to set the an- 


1 


chor shoes. 


The 
night to unlock the late h. The cir- 


drill string is turned to the 


culation rate is then increased to 


apply the desired force to the bit. 


4. The drill string then advances as 
drilling continues for a length of 
the mandrel stroke (this is gov- 


erned by the length each piston 
can travel within its cylinder 

3. At the end of the stroke, rotation 
of the drill string is stopped, the 


pressure drop across the bit is re- 
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reduced to 200-300 psi, and the 
mandrel is returned to its initial 
position. At this reduced pressure, 
the shoes remain anchored while 
the hoisting pull is reduced. At 
the top of the mandrel stroke, the 
latch locks the case to the inner 
mandrel. 


6. The 


duced to zero, the tool is returned 


pump pressure is then re- 
to the bottom of the hole, and the 
sequence is repeated. 

To use all of the bit force available, 
the drill pipe is held at its recorded 
weight while drilling. This places the 
neutral point of the drill string at the 
top of the tool. To use only a portion 
of the tool’s output, the hook load is 
increased above the weight of the 
drill string alone. For example, if the 
tool is exerting 50,000 pounds weight 
on the bit and it is desired to use 
only 30,000 pounds, the hook load is 


increased by 20,000 pounds. 


Size and capacity of prototype 
tool. The 
signed for 634-inch hole. It is 6 inches 
in diameter, 37 feet 
about 2,200 pounds, and has a 2-foot 


prototype tool was de- 


long, weighs 


drilling stroke. It is capable of exert- 
ing about 40,000 pounds force at the 


bit, using a pressure drop across the 
bit of 1,000 psi. This capacity was 
obtained by employing three hy- 
draulic cylinders in series, plus a 
small differential area formed by in- 
creasing the mandrel diameter 
through the anchor section. 

The anchor section contains 24 
anchor shoes placed at eight levels 
along the anchor sleeve. Each row 
contains 3 shoes, 120 degrees apart. 
They are contained in the sleeve so 
that the initial 
gage is ¥g inch. Additional extension 


shoe extension to 


is available to compensate for hole 
enlargement. 


STATUS OF DEVELOPMENT 

Initial tests were aimed at determ- 
ining the anchoring capacity of the 
tool at shallow depths. Further work 
was concerned with the development 
of high-pressure anchor shoes and 
testing of the tool in shallow drilling 
at jet bit pressures. 
Anchor tests. Initial anchor tests 
showed that both high thrust and 
torsional loads could be anchored in 
hole. The effect of 
water and high-viscosity muds was 


an open both 


tested. Increased mud _ viscosity 


caused no appreciable increase of 
anchor slippage. 


Although these 
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| } 
ESTIMATED ANCHORING 
CAPACITY OF PRESENT 
TOOL (24 SHOES) | 


APPLIED HYDRAULIC 


tests were conduct- 
ed in soft laminated 
shale and sandstone 
formations instead 
of in the harder 
formations for 
which the tool was 
[|] __ designed, the results 
were exceptionally 
good. Each shoe 
was found to be ca- 
pable of anchoring 
more thrust than it 
could safely carry 
for long periods of 
time. For this rea- 
| son, the number of 
the 


shoes used in 


tool was based on 
safe shoe thrust load 


rather than on an- 








re) 200 400 600 


BIT NOZZLE PRESSURE - PSI 


FIGURE 5—Comparison of the applied bit load and anchor- 


ing capacity. 
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choring capacity. 
Figure 5 shows the 
estimated anchoring 
capacity of the 


800 1000 
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AVOID DELAY! 


see CONTINENTAL-EMSCO first 
for any oil field rubber product 





Your time is too valuable to waste in searching for the right oil field 
rubber products. That’s why your Continental store normally keeps 
the industry’s broadest inventory, from stuffing box rings to rotary 
hose. And for unusual-application items, convenient field warehouses 
eliminate needless waiting for shipment from distant points. 


Made by New York Belting and Packing Company, these products 
provide the sort of quality that pays off in better performance and 
longer life. Take Green Triangle Super V-Belts, for example: Their 
load capacity equals any on the market. Cords are built in under 
tension with error-proof electronic precision, assuring maximum 
shock resistance and better load distribution. A unique molding 
method eliminates all imperfections for smoother performance... 
longer life. Belts are individually boxed or packaged in sets to keep 
them in perfect condition assure easy storage and identifica- 
tion. Matched sets are guaranteed. 

Check your requirements for oil field rubber goods. Then insist on 
the best — NYB&P, sold exclusively through Continental. You'll 
save time by making your first stop the only stop .. . at the store with 
the big Green Triangle. 






















HOSE 


ror every Durpose 

and at Continental, hose stocks 
are matched by stocks of regular 
and special couplings for almost 
any application 


@ Rotary Hose 

e Slimhole Rotary Hose 

e Oil Suction & Discharge Hose 

@ suction Hose 

@ Discharge Hose 

e Rig Washdown Hose 

e High-Pressure, Wire Braid Oil 
Field Hose 

¢ LPG Hose 

Air Hose 

e Paint-Spray Hose 

@ Dock Hose 

» steam Hose 

@ Water Hose 


V-BELTS | 
_. endless belts in the widest 


range of sizes, plus special Gil-Link 
emergency belts 


PACKING 


» Rod Packing 

@ sheet Packing 
» Pump Packing 

» Valve Stem Packing 

» Stuffing Box Rings 















CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 
Worldwide 



















CONTINENTAL-EMSCO COMPANY . A Division of The Youngstown Sheet and Tube Company . 


NYB 002 Export Div 30 Rockefeller Plaza, New York, N. Y . ntinental-Emsco Company Limited ¢ General Offices: Calgary 
ela e@ Plants: Houston and Garland, Texas; St. Albans, Herts, England ¢ Representatives in All! Principa 


General Offices: Dallas, Texas 


Alberta, Canada 
elds of the World 
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tool to be well above the maximum 


loads LO be anchored 


The 


encouraged the 


High-pressure anchor shoe. 


initial anchor tests 


development of the high-pressure an- 
Static tests of 


chor shoe. 


the prototype showed that it would 


pressure 


withstand 2.750 psi before failing. 
This 


physical properties of rubber used, 


indicated that. because of the 
the shoe would have a working pres- 
sure of at least 1,250 psi. Additional 
calculation predicted that each shoe 
support a_ vertical 


1.500 lbs. 


should safely 


thrust load of about 


The extension characteristics of the 
high-pressure shoe are such that the 
present tool can tolerate a 
fails to 

the 
t 


ior a typical anchor 


inch overgage before it an- 


chor. Figure 6 shows pressure- 


extension Curve 


Shallow drilling tests. A series of 


shallow tests has been made using a 


HOLE DIAMETER - INCHES 


5 6 7 





hole one 


























1,000-psi pressure 1.00 — 
drop across the bit. 
These tests showed RUPTURE 
that: 80 co — . 

® Seal life is good 

100-hour min- ” | 

imum S eo} oo! | _| = 

ot 

S a < “ a 

hours ci 40} | 

®Hole enlarge- & | 

ment should not | 

be acritical 49 | 

problem. | 

These results were 
obtained from 2,300 Ps 

0 1000 2000 3000 


feet of shallow drill- 
ing in 275 rotating 


hours to depths ol 


i ; . shoe. 

/UU teet, using 

water as the circu- 

lating fluid. The formations drilled 


varied from laminated shales and sand- 
stones to medium hard limestones. 
The seals were routinely changed 
after about 100 hours of operation, 
although they appeared to be in ex- 
cellent condition. 
The life quoted for 
the anchor shoes is 


8 9 a 
7 based on limited use 
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DEPTH-FEET 


a> > << ém a an ap an an at 


of the de- 


sion. Actually, these 


present 


shoes have had no 
operational failures 
little 
— change in quality 
after this amount 


of use. 


and show 


A caliper survey 
Figure 7) of a 
hole freshly drilled 
the 
showed 


softer 
shales that 
the tool was anchor- 
ing satisfactorily in 


through 


a hole being drilled 

2 inch 
After several days 
of circulating, hole 


overgage. 


enlargements devel- 
oped, as shown 
above the freshly 
drilled 


Figure 7. 


section in 

The ex- 
cessive enlargement 
195 feet 
was in a coal streak 
and indicates the 
can drill 


shown at 


tool 








300 


FIGURE 7—This caliper survey of a freshly drilled hole 
shows very little washout characteristics just above the bit. 
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through such for- 
mations without ex- 
periencing an an- 
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PRESSURE - PSI 


FIGURE 6—Pressure-extension curve for a typical anchor 


These results are 


caliper surveys in 


choring failure. 
substantiated by 
West Texas, including the red bed 
formations, which indicate that most 
hole enlargement usually occurs at 
least 50 to 100 feet above the bit. 


ECONOMICS 
A preliminary analysis 
that the tool becomes economic if the 
life of the seals, anchor shoes, etc., 
is greater than approximately 100 
hours. This is based on the estimated 
savings in trip time and drill collar 
maintenance, as compared to the cost 
of replacement parts. Resetting-time 
loss was not considered, as it repre- 
sents a small portion of the drilling 
time for hard formations. Also, this 
time loss could be reduced by in- 
creasing the length of the stroke. 


indicates 


In the economic analysis, the initial 
investment costs were not considered. 
Since a hydraulic wall-anchored drill 
collar should cost 50 to 70 percent 
less than drill collars required to give 
equivalent bit weight, the initial cost 
savings appear to be very favorable. 

This article was condensed from a 
paper entitled “The Hydraulic Wall- 
Anchored Drill Collar” and presented 
at the Petroleum Mechanical Engi- 
neering Conference of The American 
Society of Mechanical Engineers, 
New Orleans, September 18-21, 1960. 
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THE FACTS ABOUT MULTIPLE COMPLETION Packer Accessories? Baker 
Yours for the asking is Baker's Multiple offers a complete line that 
Completion Guide, pictured above. It’s a 

24-page booklet of important engineering makes the packers more 
facts. In it are 13 of the latest and most usable and adaptable. Dual 
practical hookups —dual zone, triple zone, ‘ ror : 
quadruple zone. Write to Baker Oil Tools, and triple string flow tubes, 
Inc,. P.O. Box 2274, Terminal Annex, Los for instance, and plugs and 
Angeles 54, California. other accessories. 


BAKER MODEL “D” 
RETAINER 
PRODUCTION 
PACKER 

Product No. 415-D 
The most widely 
used drillable packer 

{ in the world. Con- 

eC tains continuous 


' sealing bore and 
| ri flapper-type back- 
r i pressure valve. 





] BAKER MODEL “DA” 
RETAINER 

r PRODUCTION 
PACKER 


Product No. 415-DA 


j Direct variation of 
an Model “D” witha 
ies larger I.D. sealing 

r bore located in the 


upper end of the 
packer. Permits 
larger bore through 


bad a} packer accessories. 
p Used as an upper 
.z packer in two-packer 
y? flowing or pumping, 
| 


parallel string | 








a fi hookups. 


Packers pt 


Single-Zone? Multiple-Zone? Water-Flooding? Deep Wells? Shallow? | 
High Temperatures? Formidable Pressures? # The nine packers pictured 
here handle an impressive array of tough and simple production jobs. 





* If you count the pictures, you come to number 9. But that’s certainly not the total of packers made 
by Baker. For instance, Models “J” & “K” Snap-Set Packers are also made in double-grip versions. 
Model “E” is also offered with integral one-shot unloader, or with unloader and hold-down. More- 
over, thanks to Baker’s continuing program of packer research and development, new packers 
that will supplement the packers pictured above are coming. 
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These are Retrievable | 
} 
BAKER MODELS 
cer “J” AND “K” 
lat SNAP-SET 
re rj DUAL PACKERS 
ual i | Used as the upper 
es | retrievable packers in 
’ two or three-packer, I 
nd parallel-string installa- | 
, ¢ tions. Provides largest 
| j full-opening bores 
at possible. For instance, 7” 
tk ‘ 4) size has full opening * 
BAKER MODEL “F” : 4 , for two 23%” iahine 7 ae - 
;} RETAINER it : strings. Actuated by set- PACKERS 
PRODUCTION ; | ; down weight only, and ” - 
p” PACKER t can be set and released Product No. 635-M 
Product No. 415-F : ] as many times as Used as the upper 
Related design to ; ' required. Short string retrievable packer in 
f Model “D”. Contains can be run and retrieved two-packer, full- t 
ib + larger continuous bal / separately. Model “J” opening, selective : 
bees then Medel “Dy is | is long-string set; Model cross-over, tubing 
Shes eden ain . “K” is short-string set. and annulus produc- 
ker large bore is required ‘ ‘ Also available are tion hookups. Set 
ree in some parallel | | ! Double-Grip versions with set-down 
(triple) string, j : that contain built-in, weight. Released and 
flowing or pumping 1 button-type, hydraulic recocked for repeat 
(bial hookups a hold-downs. setting by picking up 
j (left) on tubing. 
. y Model “‘J’’ Single-Grip 
; Snap-Set Dual Packer 
in Product No. 756-J 
: (right) 4 
: Model ‘‘K”’ Single-Grip 
i Snap-Set Dual Packer 
‘ Product No. 756-K 3 
i 
9A” 
BAKER MODEL BAKER MODEL “A”’ ; 4 
“FA” RETAINER RETRIEVABLE ' a 
PRODUCTION TENSION PACKER BAKER MODEL “E” 3 
is PACKER Product No. 739-A RETRIEVABLE 3 
f Product No. 415-FA One of the shortest, CASING PACKER 
Related to the Model most modern high- 1 Product No. 420-E 
: “F” Packer in the performance tension ! One of the shortest, : 
- same manner that the packers. Ideal for most compact, set ‘ 
Model “DA” is to economical, low- or ' down retrievable ; 
Model “D”’. Contains high-pressure water ; packers available. 
th extra large upper flooding. Rugged ‘ Ideal for light or 
: sealing bore. Pro- enough for many ! medium duty produc- ; 
7 vides largest I.D. of high-pressure frac- tion requirements, 
her any retainer-type turing and acidizing ' or for all-around 
1g packer. Used in operations. Simple water flooding use. 
' multiple string hook- J-Slot setting , Simple J-Slot setting 
ups exclusively. mechanism. i mechanism. 























BAKER O/L TOOLS, INC. 





vy? | Baker packers don’t go into the field alone. One of the HOUSTON 
ed great domestic oilfield service organizations stands be- —ieoaae 
” hind them. Parts are always available, and so is service. 

iid So is the latest practical knowledge of how to use packers 

ns. | and howto set them. 
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DRILLING RIG in the Ordos platform 


bordering Inner Mongolia. 
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Red China claims 


large oil resources 


are being developed 


Yumen, Yenchang and Tuschantzu fields are active. 


New fields found at Karamai, Lenghu and elsewhere 


By Robert Westgate 


In 10 yeARS Red China has 
boosted oil production from around 
2,000 daily to 60,000 
barrels per day. Between 1950 and 


barrels about 


1957, production increased at an an- 
nual rate of from 20 to 27 percent. 
But in the past two years the annual 
rise has reportedly been of the order 
of 50 percent. Natural crude accounts 
for most of the country’s output, al- 
though important quantities come 
from coal and shale, of which China 
has very big resources. 

When 
power in 1949, the Chinese industry 
was turning out between 1.800 and 
2,000 barrels daily. (Record wartime 
production under Chiang Kai-shek 
was 6,300 barrels daily.) By 1952, 
output had reached 8,600 barrels 
daily, and by the end of the country’s 
first five-year plan in 1957, it had 
been increased to 28,800 barrels daily. 
Production in 1958 was 44,200 barrels 
daily. By the end of September, the 
Chinese press reported, 1959 produc- 


the Communists came to 


WORLD OIL 


tion exceeded the total 1958 output 
These figures are based on a con- 
version factor of 7.2 barrels per metric 


ton. 


Exploration. But more significant 
than actual Chinese production at 
the present time is the prospecting 
they have done in recent years—and 
are still doing—and the success they 
claim in this field. According to Li 
Jen-chun, vice-Minister of the Petro- 
leum Industry, preliminary explora- 
tion for oil resources shows that 
China has a minimum potential an- 
nual capacity of over 2 million barrels 
of petroleum per day, and possible 
oil-bearing structures have been found 


in one quarter of the country’s land | 


area. 

During the past 10 years, Li Jen- 
chun wrote in a recent issue of 4 
Peking paper, a survey for petroleum 
has been carried on ¥/% million 
square miles, and the aggregate well 
drilling reached more than 11 million 
feet. (In 1958 3,875,000 feet of deep 


out 
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For more data on advertised products, use Readers’ Service Cards, last page 
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So many operators are specifying Rolls-Royce Diesels 
for a very wide range of equipment that increased pro- 
duction has made it possible to offer these engines at 


increasingly competitive prices. 


ROLLS-ROYCE LIMITED — OIL ENGINE DIVISION - SHREWSBURY, ENGLAND - MONTREAL, CANADA - SYDNEY, AUSTRALIA 


ROLLS-ROYCE — AERO ENGINES - MOTOR CARS . DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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CHI 
DRILLING CREW at work in the | imp 
Yaerhhsia oil pool, Kansu Province, Kar 
northwest China. Yaerhhsia, part of kian 
Yumen field, was discovered in 1956. ratil 


SEISMIC CREW prospecting for oil in the Ordos plat- 
form, bordering Inner Mongolia. Many oil-bearing struc- 


} 


tures have been located in the area. 


LANCHOW REFINERY in Kansu Province is bie and 
modern. The refinery began operating late in 1958. It 
processes 7.2 million barrels of crude a year (20,000 bpd 
[his refinery was built with Russian help 


TRANSPORTATION is a problem. China has few pipe 
lines and large quantities of crude oil from the remote 
northwest are carried by road. Here trucks are taking 
crude oil from Lenghu to Lanchow refinery. 
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of Red China's oil industry 





CHINA’S WOMEN are 


important part 
Karama oil fi 


kiang. Here two women inspect sepa- 


rating equipmen 


in the lal 
‘Id of no 


t 


Se 


“hee 
oth 


wok 


OSE der dere. oe 


playing an OIL PROSPECTORS examining speci- 
vor force in mens of animal life collected in the 
rthern Sin- vast and promising Ordos platform 


Y:..-ecty 


te, ae 
Sho”. otis le 





area on the border of Inner Mongolia. 


TYPICAL WORKERS in China’s oil 
industry are these two former army 
men (left) listening to instructions 
from skilled worker at the Yumen oil 
center, 


DRILLING FOR OIL in the Turfan basin of Sinkiang Province. Oil-bearing formations, oil sands and 


seepages have been found in the area. 
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} 
| 


ol drillin Was completed Phrough 


large-scale surveying and prospecting 


Yen- 


fields in 


in recent vears. the Yumen. 


chang and Tushantzu oil 
Kansu 
been expanded, and new fields have 


been Karamai in Sin- 
kiang Province, Lenghu in Chinghai 
5 


and Shensi Provinces have 


discovered alt 


Province, and in central Szechwan 
Province. In addition, many promis- 
ing oil bearing structures are reported 
to have been found in northeast, 
north, east and south China and on 
the Sikang-Tibet plateau. 

Li Jen-chun claims that talk of 
China being an “oil poor” country is 
“a fallacy 


opinion that oil can be found mainly 


arising from an outdated 








Shale Oil. To boost output, the Chi- 
nese are currently placing equal em- 
phasis on the production of both nat- 
ural 


big and old-established shale oil refin- 


and synthetic oil. China has a 


ery in Fushun, Liaoning Province. 


and a giant, integrated oil shale 
works is now under construction in 


Maoming, Kwanetung Province. It is 
due to be completed in 1962, and will 
produce over 20,000 barrels of crude 
per day. At the same time, thousands 
of small synthetic refineries are being 
established all over the country, wher- 
ever there are resources of coal, peat 
or shale. These refineries, producing 
crude oil primarily by dry distillation 
through small carbonization piles, 





there 
are four known great oil fields in 


Four major fields. |o date 


Karamai, 


Tsaidam 


China Yumen, central 


Szechwan and and the 


Chinese say they do not yet know 
which is the largest. Prior to the dis- 
covery of the central Szechwan fields 
in 1958, China’s vast northwest con- 
tained more than 90 percent of the 
country’s known oil deposits. They lie 
in a belt stretching 1,250 miles from 
to the 


Yellow River 


the Soviet border in the west 


middle reaches of the 
in the east. 

This includes the fields at Yen- 
chang in Shensi Province, which have 
the longest history; those at Yumen 
in Kansu Province, which currently 








NO. 4 TANK BATTERY completed at Yumen oil field in May 1959. 


in strata of the Cenozoic era. sea 
facies and geosynclinal structure.” In 
China, he says, rich oil reserves have 
been found in strata of the Mesozoic 
and Paleozoic eras, continental facies 
and platform structure. He cites as 
examples the Karamai and central 
Szechwan fields, 
newly discovered in China. At the 
present time many geologists are out 


two of the largest 


in the field exploring China’s petro- 


leum and other mineral resources. 
They are organized in survey parties 
and equipped with modern laborato- 
ries for chemical analysis and ma- 
chine repair shops. Modern methods 
of geophysical and geochemical pros- 


pecting are employed. 


148 


have annual capacities ranging from 
| to 3 barrels per day each. Medium 
sized synthetic refineries with capaci- 
ties of about 200 barrels a day have 
number of interior 


been built in a 


provinces. 


Coal. China has huge coal deposits, 
estimated at around two million mil- 
lion tons, and the oil content of much 
of this coal is as high as 46 percent. 
Oil shale reserves, claimed to exceed 
360,000 million tons, have been found 
in practically all of China’s provinces. 
These reserves alone, spokesmen for 
the Chinese oil industry have de- 
clared, ensure an annual output of 
1.2 to 


day for 50 years. 


1.6 million barrels of oil pet 


WORLD OIL 


provide the largest volume of produc- 
tion: Wusu in Sinkiane 
which yields the best quality; the 
Jasin of Chinghai Province, 


Province. 


Tsaidam 
where production began in 1958, and 
the Karamai field in Sin- 
kiang, which also started regular pro- 


1958. 


northern 


duction in 


Karamai. The Karamai pool is a 
kind of stratigraphic trap in a rock 
formation of the lower Jurassic era. 
Conditions for boring in the fleld are 
good. There have been very few cases 
of wells caving in, freezing of the 
drill pipe, or high-pressure sub- 
terranean Wells have been 
drilled by using low-gravity mud, and 


water. 
most of them are relatively shallow 


NOVEMBER 1960 








High 
from 
estab 
disco 
La 
dust 
area, 
and 
that 
in Ol 
bear! 
area 
Th 
ports 
of th 
Karé 
to bi 
on 
foun 
exte 
the s 


shal 
soul 
IOV 
be | 
mac 


In 





lubricants are refined 
Karamai is now 


field so far 


Hivit grade 
from’ _Karamai crude. 
stablished 
discovered in Sinkiang. 

Late in 1958 
was found in the Uerho 
Karamai., 


then wp has indicated 


as the biggest 
a new oil field of in- 
dustrial value 
area, 80 miles northeast of 
ind since 
that Karamai and 
field 

district 


Uerho are linked 


in one big This means an oil- 
bearing extending over an 
area of about 1,500 square miles 

Chinese _re- 


The most optimistic 


ports have suggested that the whole 


of the Dzungarin Basin, in which the 
Karamai field is located. 
and that more fields 


Karamai 


Dzungarin 


may prove 
to be oil-bearing, 
may be 


Basin 


about two-thirds 


on the scale of 


found. The entire 
extends over an area 
the size of Rumania 


More 


to make use of oil-bearing sand and 


recently Karamai has begun 


shallow oil formations. From. thes« 


sources, reportedly show, over 


surveys 
200 million barrels of crude oil can 
be produced. Karamai production has 
made Sinkiang Province self-sufficient 
oil, and shipments of 
other parts of China began early in 
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Robert Westgate is a New Zeal- 
ander. As a free lance journalist he 
has made a special study of eco- 
nomic and industrial development 
in Communist China and has writ- 
ten on this subject for numerous 
trade, technical and business jour- 
nals in Britain, the United States 
and Europe. He lived for a num- 
ber of years in London, contrib- 
uting to various British and Euro- 
pean publications. He now lives in 
Auckland and edits Management, 
one of New Zealand’s 


magazines 


business 
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1959. In the past 12 months about 
$000 barrels per day of 


refined oil have been sent to Lanchow 


crude and 


by the new Sinkiang-Lanchow ail- 


way. A trans-shipping station has been 





built at Hungliu River, the first sta- 


tion on the railway in Sinkiang, where 


truck loads of crude are re-pumped 
on to trains. 

On the basis of known reservoil 
area of more than 25,000 acres or 


Karamai 
an output 


about 40 square miles, the 
field is scheduled to have 
of more than 60,000 barrels of crude 
per day by the end of 1962. (The aim 
was to treble production in 1959 

An oil pipe line began operating at 
the Karamai oil field at the beginning 
of 1959. It is about 90-miles long, and 
links the oil field with the Tushantzu 
refinery in northern Sinkiang, 125 
miles west of Urumchi. The pipe line 
is made of seamless tubes welded to- 
gether and has three pump ssta- 
tions. It took eight months to build. 
A subsidiary line has since been laid 
to cope with the increasing output 
Karamai. The 


being extended, and a 


from Tushantzu_re- 
finery is now 
new refinery is under construction in 


Karamal. 


Sinkiang Basins. Chinese geologists 
believe that the Tarim Basin in south- 
ern Sinkiang is also a promising oil 


field. A test well in this area flowed 
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, | A good Weight Indicator is not rf 
enough. For complete knowl- 
edge of down hole conditions 
install the Martin-Decker 
Hydro-Mech Torque Assembly. 
This unit fits under the rotary 
or secondary chain and pro- 
vides sensitive indications of: 
Hole and Bit Conditions 
Fishing Operations 
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Air and Gas Drilling 
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acturer of Oil Well Drilling instrumentation 
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) ! 4-hou daily during the past year mast five vears over 120 veological was | 











Sinkiane. China’s biggest and most Structures promising oil have been an a 
For sor Or specting has remote province, is scheduled to bi iscovered. On more than 40 of these is rel 
lurfan Basu come a maior oil base. So far. more structures nearly }00 wells were are I 
t} Ou t eal Sil neo’s than 60) small refineries have heen lrilled, and 229 of then vielded oil far, ¢ 
Ss Ol established nort! and south nt othe tr Yas In th 
crude are Lally is lien Shan Mountains Manv of the oil-bearine structures flows 

pee ) ( fron Uri n the area are economically work- 
Flan Hills’ fan) Basin Tsaidam Basin. Virtually unexplored thle. and the Shihtzukow. structure Othe 
C) BA : ere hefore 1954, the Tsaidam_ Basin ilone is said to have an estimated oil con 
( yi the covers an area of 54 million acres on eserve of 220 million barrels. Since Ord 
hi Flan Hills.” locates 85.000 square miles in the northwest July 1958, 1.080 barrels of crude oil solia 
long the Lanchow-Sinkiang railway, ern part of Chinghai Province. Oil have been produced daily from. the Kwe 
a beet OnTINI ( iS a promisins was first found in the area in 1955, No. 2 well in the basin. Late in 1958. and 
iDout ) icres or Yl and sInce then the Chinese have three new flowing wells were reported Chi 

square TMmlles he first test we as Claimed that the basin has turned out trom the area. and more than 725 

beet eld 108 barrels of ruc to be “an ocean of oil.” During the barrels of crude oil daily flowed from Sun 
rach ol them tota. 
Lenghu is now the key prospecting | Sue 
area in the basin. Here there are Lie Lia 
OOO workers sinking test wells and ' ising 
recovering oil. Lenghu is situated at yeal 
1e terminus of the projected Lan- oil-l 
(4 chow-Chinghai railway, and condi- cate 
tions for producing oil are better than geo} 
in other parts of the Tsaidam Basin exp! 
,? Producing we Ils. tank batteries and a ts 
, 12-mile pipe line were completed L 
early in 1959. The first refinery in the lave 
irea came into operation in August Me 
e 1959. There are now five refineries in has 
the basin. the biggest being in the bec 
7s Yuchuantzu prospecting area, at th con 
’ western end of Tsaidam. In August. por 

1959. it was claimed. output from the 
Fsaidam Basin reached 7.200. barrels Lar 
laily mo 
ing 
Yumen. The Chinese say that rough Inc 
i surveys have shown that the oil bear- ol | 
If by land...if by sea ing area in the Yaerhhsia oil field, a [| {to 
new field” discovere in Yumen= in rh 
1956. is more than double that in the al 
Laochunmiao oil field. the miayjor bu 
Whatever the size of your enterprise and field in the ¥ se distri t. Produc- a 
‘ tion from the Yaerhhsia field began | ma 
wherever it may be, the Whitney stands in 1959, and is expected to double 10 
— Yumen’'s output of crude. Some of the an 

always ready with facilities for financing “aie se dl a ern 

wells are reportedly flowing more than 
the exploration, production, refining /20 barrels of crude a day. Reports _ 
from the area in 1959 referred to stl 

and marketing of oil and gas resources. “scores of oil drilling teams.” using | 

high speed drilling methods to drill Ne 
their quota of more than 100 new th; 
wells durine the vear. Some months in 
# igo one ol the crews set a new record, ple 
drilling 3.300 feet in four davs. A new Wi 
refinery, completed in- just unde 99 
three months, is producing gasoline. da 
diesel oil and petroleum tr: 
du 
NATIONAL BANK OF NEW ORLEANS Szechwan. The central Szechwan oil sil 
Established 1883. © Member F.D.LC held was discovered in March 1958, ol 
; . | and about 720,000 barrels of crude by 





154 For more data on advertised products, use Readers’ Service Cards, last page WORLD OIL NOVEMBER 1960 N 














was produced up to the end of 1958. 


in average of 2,700 barrels daily. It 


is refined in Shanghai, but refineries 
ye now being built in Szechwan. So 


ir. oil has flowed from 19 test wells 


lal, 


the area and one of the best wells 


900 barrels a day 


Hows 


Other areas where the Chinese ar 


mcentrating drilling 


include. the 
Ordos grassland region of Inner Mon 
astern Sze hwan. 


Hainan 


Plain in 


olia, ¢ parts ol 


Kweichow 
Suneliao 


Province. Island, 


nd the northeast 


with a 


96.5 }f 


Sungliao Plain. This plain 


al area of approximately 


re miles along the Sungari and 
Liao rivers, has been proved a prom- 
sing area for oil reserves after three 
rs of prospecting. A number of 


il-bearine structures have been lo- 


cated as a result of aerial magnetic, 


ivanced Olu 


xploration, carried out with the aid 


seophysical and other ac 


lan expe rts 


In ( plain there are deep, thick 
ers of sedimentary rock from the 
Mesozoic and Cenozoic eras. The area 
has become a key one for prospecting 
because the eastern part of China has 
( sid rable industry and cood trans 


portation facilities 


Lanchow refinery. Cliinas first big 
nodern refinery is in Lanchow, a ris- 


Kansu 
) 


2 million 


ndustrial centre in Prov- 
ince. It 
crude a year (20,000 barrels daily 


trom the Karamai ant 


began 


processes barrels 


Yumen fields. 


The refinery. which operating 


ie end of 1958. was designed and 


bult with the Soviet 


help of the 


[ hion whi h supplied majo 


; 
machinery and equipment. Produc- 


mechanized 


hion 


processes are highly 


ind automatically controlled. 
\ petroleum drilling and _ refining 
ichinery plant is also under con- 


struction in Lanchow 


Nanking refinery. A bigger refinery 


than that at Lanchow has been built 
in Nanking. It was scheduled for com- 
first-half of 1960. It 
will have an annual capacity of up to 


60.000 


nm in the 


mI ty 
Diet 


) 


“a< million barrels barrels 


daily), and will take crude from cen- 
tral Szechwan. This refinery will pro- 
du iviation fuel, motor spirit, kero- 


oils. A 


of chemical plants will make use of 


sine and lubricating numbe1 


by-products 
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The Ministry of the Petroleum In- 
dustry has announced that thousands 
of medium and small-sized refineries 
are to be built during the second five- 
year plan period (ending in 1962 

Currently the Chinese industry is 
making about 100 petroleum products, 
including many produced for the first 
time in the past two years. They in- 
clude aviation gasoline, aviation kero- 
lube oils, transforme1 


sine, aviation 


oil, turbine oil and other high-grade 


“1 
Ol produc {s 


Equipment. China claims to be 90 
percent self-sufficient in oil prospect- 
ing, drilling and production equip- 
ment. Equipment being made includes 
precision geophysical instruments and 
drilling rigs. A 10,500-foot deep well 


drilling rig 
tion at the end of 1958. 


A Sian 


specializing in geophysical prospecting 


went into serial produc- 


(northwest China) factory 
instruments began production in 1956. 
It makes electric logging units, seismic 


instruments and gravity meters. In 


FISHING JOB PROBLEMS? 


THE PROVED SOLUTION IS 


Hundreds of cases prove that 
Ken-Flo, the lowest-cost 
premium oil base mud, has 
helped free drill-pipe and 
casing stuck in deep holes, 
shallow holes, directional and 
Straight holes, high pressure 
and low pressure holes, in oil 
wells and gas wells. Save time 
—try Ken-Flo on your 

next fishing job 


Contact your nearest Ken distributor, o1 





KEN CORPORATION 


ken 


2499 Cerritos Ave., Long Beach 6, California 
Phone: GA. 644-28 


SUBSIDIARY: KENEX. IN LONG BEACH, CALIFORNIA 

BRANCH OFFICES: BAKERSFIELL ALIFORNIA ® 4 em = 
IRE > HRIST TEXAS ® AFAYETTE LO SIANA t WYOMIN 

DOMESTIC DISTIBUTORS A AMO MBER CO SAN ANTONIO x 

KEN-TEX SPE ALTIES, IN¢ MIDLANI TEXAS © MAY BROTHERS 

EUNICE ANA ° NITED ENGINEERING ) PER, WYOMIN 

AFFILIATED COMPANIES: KEN INTERNATIONAL, PARIS RANCE ® KEN SO H AMEF 

ANACO AND MARACAIBO, VENEZUELA AND BOGOTA MBIA 

FOREIGN DISTRIBUTORS AMES BAYLISS. BRISBANE TRALIA 
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logging instrument, a radiometer, ap- 


paratus for determining velocity by 


\ workshop under the Sinkian 
Petroleum Administration in Urumchi 
] ] 


ecently made China’s first leht 


velg@ht seismoerap! Suitable for pros- 





For 40 years we've said it but 
we'll say it again—JENSEN 
JACKS are your best buy! 


They work longer with less 
down time—pump more oil for 
less money. 


Why? Because their simple, 
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than 40 kinds of petroleum machinery 


unen oil field are turning out more 


In addition to the Soviet Union. 
Rumania, Czechoslovakia. Eastern 
Germany and Hungary have all played 


a part in the development of the Chi 


rlese petroleum industry. either by 
supplying equipment or by contribu 
tinge technical know how China 


takes from the other Communist 
countries over 80 per cent of her im- 
ports of drilling equipment and 96 
percent of her petroleum imports 

An agreement concluded in 1950 


between the Soviet Union and China 


YOUR BEST BUY! 


functional design is based on 
sound engineering principles 
and the use of the right modern 
materials in the right places. 


Get the facts on JENSENS be- 
fore you equip that next well— 
no matter how deep it is or 
where. 


STOCKED BY YOUR LOCAL SUPPLY STORE 


Made by JENSEN BROS. MFG. Co., INC. P. 0. Box 477-D, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, N. Y. 
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set up a Sino-Soviet Oil Corporation 
to exploit Sinkiang’s resources. When 
the corporation came under complete 
Chinese ownership in 1955, it had its 
own power plant, repair shop, oxygen 
plant, refinery and cracking plant. 
Continuing Soviet assistance to the 
Chinese industry takes the form of 
co-operation in the building of petro. 
leum enterprises, prospecting and re. 
search. Of the 78 major industrial 
concerns now being built in China 
inder a Sino-Soviet agreement con- 
cluded in February 1959, a number 
are for the pr troleum industry. At the 


way pre 
same time, Chinese specialists are in 


the Soviet Union studying the multi- 
ple use of natural gas and doing re- 


S 


, ; . + 
arch WOrk In Ol shal 


Research. Scientific research for the 
oil industry has developed in China 
with the expansion of the industry 
Following the establishment of the 
Institute of Petroleum of the Chinese 
Academy of Sciences. a Petroleum Re- 
search Institute was set up in Peking, 
and a number of oil research institu- 
tions were set up in other areas of the 
country 

More recently, an Academy of Geo- 
logical Research was established in 
Peking by the Ministry of Geology, to 
supplement the work of the Institute 
of Geology under the Chinese Acad- 
emy ot Sciences. The institute stresses 
theoretical research, but the new 
academy will be concerned equally 
with theory and technical problems 
One of its functions is to “map out 
the general direction in the search for 
minerals, including ferrous and non- 
ferrous metals, non-metallic materials 
and coal, phosphorus and petroleum.” 
The academy has six institutes, an 
exhibition centre and a library. 


The End 





You Name It 


A sizable part of Wortp O1L’s 
editorial program is ignited by 
readers themselves through let- 
ters to the editor. Not only do 
we welcome and appreciate your 
reaction to WorLp Ot editorial 
articles but also we earnestly in- 
vite you to tell us what subjects 
you would like to see us cover. 

So, the next time you hear of 
a subject which would interest 
you, won't you tell us? Because 
if you’re interested in the sub- 
ject, more than likely other sub- 
scribers will be, too. 
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2 lf Cold Weather is 
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“Lease Production... 
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FREE-O-FREEZ combines a spherical or horizontal separator Preve ales To) u pment 


ond an indirect heater in one automatic, compact, skid- 


mounted unit. These units control bottom liquid temperature. freeze-u fey) sh The 
, 


BS&B’s new Flash Arrestor gives maximum burner safety and 


eliminates possibility of flash-back. Variations of flow re- downs Tale! 


corded on the gas chart are kept to a minimum by setting 
oil dump controls on throttling and water dump controls on Ys) ava lor= calls 


isnap. Snap acting water dump helps prevent freezing. 





These spherical separator heater units each process 2 to 4 


IMMSCFD of gas with 18 bbls. of oil and 2 bbls. of water 
joer MM. They have seen two hard winters. There were no 
Hreeze-ups. Displacement element for water dump is hung 
vertically, completely immersed in the liquid section, making 
ifor easier control of interface of oil and water. Submerged 
Hiquid section has sufficient area to warm the liquid in it, 
but there is little heat transferrence to upper gas section. 
lower liquid is kept warm independent of sales gas tem- 
|perature. Wellstream is preheated in the heater flow coil 
t before choking to prevent hydrate formation in the separator. 
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TUBING 
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J. C. KINLEY CO., Licensees 


ABILENE, TEXAS 
Eads Engineering Services 
ABILENE, TEXAS 
Dunnam Service 
ABILENE 
BAY CITY 
rasPere 


TEXAS—J. P 


GLENUVIVE, MUNTANA 
HOBBS, NEW MEXICO 
Horne Well Service Cx 
KILGORE, TEXAS 
Davis-Kemp 
LIBERAL 
LINDSAY, OKLAHOMA 
Rainbo Service Co 
MIDLAND, TEXAS 


Luccous Service & Eapt. C« 


NATCHEZ, MISSISSIPI 
Davis-Kemp Tool Co., tne 


NEW IBERIA, LOUISIANA 


Klein-Deco Wire Ser 
OKLAHOMA CITY 
Rainbo Service Co 
VIDALIA, LOUISIANA 
Davis-Kemp Tool Co., tn« 
WHITTIER, CALIFORNA 
Kline Wire Line Co 
WICHITA FALLS, TEXAS 
Eads Engineering Services 
WICHITA FALLS, TEXAS 
Hudson-Eads, Inc 
WILLISTON, N. DAKOTA 
C. A. White 


Line 


& Equipment Co 


TEXAS—Hudson-Eads, Ine 


WYOMING—C. A 
FULLERTON, CALIFORNIA—Dyna-Log LA 6 
{ A EM 


Tool Co Ine 
KANSAS—Rainb 


Ine OR 2-8655 
GR 2-533! 
OR 2 331 
Graham ci $52 


White 526 
! 


wy hrite 


Service Main 4 9 


MU 2 1! 


vice EM 9-6632 
OKLAHOMA 
M 


E 4 ME 4-0i1( 


ne 766 





SOLVENT! 


PARABAN |! 


Dissolves paraffin in tanks, flow 
tubing and 


lines, lead 
annulus. 


machi Mmaltle Ma @kellide)| 


comes QQ wax 


costs far less! 


lines, 


solvent 
passes hot oil treatment 
Actual 
conducted without 


\Wolelelaeliolal-s; 
that sur- 
ao lare| 
field tests 
benefit of 


aT -Yol MEN Lde\'Z-ToM 2olde] ofe]s iol of-We clin 


er acting 
tol a-tal mia -tem 


than any competitive 


CONTAINS NO HALOGEN 


CHEMICALS... 


Paraban is a mixture of hydro- 
carbon fractions chosen for their 
high solvency for waxy constit- 


vents in crude oil 
Tella Mmaloeeallelala 
olamelat-talle 


For further 


Information 
Call or Write 


P.O. BOX 1315 
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\. Triest 


C. V. Helm W. 


New Air Drilling Company 
Organized in Fort Worth 


Formation of a firm specializing in ait 


drilling services and equipment on_ the 


been 


announced 


new company, ( \ 


international scene, has 
by president of th 
Heln 

The 


Company 


Air Dril 
- has ven 


| uropedl 


firm, International 
INTAIRDRII 
Fort Worth 


headquarters are located in Brussels, Bel 


new 
IThs 


eral ofheces in 


speciali ( 


gium The company will 
providing a fully integrated air drillin 
service to oil companies operating ove 
seas 

\ Ice president ot the new tirm 1s Wil- 
liam <A. Triest, a veteran air drilling 


specialist who was formerly with Gard 


ner-Denver Company. 


Intairdril was formed to take ai 
drilling know-how and equipment to any 
location in the free world as a service 
to oil operators. The organization pro 


vides engineering services and specialized 
equipment for air-mist-aerate d liquid and 
gas drilling operations 


Pan American Petroleum Corp. 
Reorganizes Canadian Districts 


Pan American Petroleum Corporation 
has reorganized its Canadian producing 
and exploration functions into two new 
joint districts and has announced person- 
nel changes involved in the 
the new districts. The new 
headquartered in Calgary and Edmonton 
and will supervise all of Pan Am’s activi 
ties in Canada. 

The new Calgary exploration and pro- 
duction district, with headquarters in the 
Bentall Building, Calgary, covers all ac- 
tivities in Manitoba and Saskatchewan, 
that part of Alberta south of Edmonton 
and west of Swan Hills and all of British 


formation oO 
distric tS are 


Columbia south of Fort St. John and 

west of the Rocky Mountain Trench. 
The new Edmonton exploration and 

production district includes Pan Am 


properties and activities in the North- 


west Territories, the Yukon, Northern 
Alberta and Northeast British Columbia. 
Offices for the Edmonton district are 
housed in the Bentall Building, Edmen- 
ton. 


Concurrent with the formation of the 
Calgary district, Pan Am also established 
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t new production area, designated the 
Whitecourt area, with offices in White- 
court, Alta 

Personnel changes involved with the 
new operating districts include the ap- 
pointment of Gus Athanas as Calgary 
district superintendent in charge of pro- 
ducing operations. He was formerly Pan 


Pembina 


Ams Area 


Other new appointments include that of 


superintendent, 


J. D. Burns, who becomes Pembina area 
Athanas. The 


superintendent, replacing 
Whitecourt 


new area superintendent is 
E. R. Wagner. G. J. Last has been 
named district engineer for the Calgary 
district producing operations; A. S. An- 
derson has been appointed Edmonton 
production district clerk; F. W. Just has 


become Calg 
and (; | 


ton area 


ary production district clerk, 
Goss has been named Edmon- 


clerk 


Guatemala Gives Approval 
To Delhi Corporation 


Delhi Guatemal 
tion, 


a Exploration Corpor- 
Delhi-Tavlor Oil 
has been approved by the 


subsidiary ot 
Corporation, 
G;suatemalan government as 
the El Peten er 


r xploratory 


operator for 
is conducting 
northwestern 


up whicl 
ICTIVITY In 
Guatemala 

The group, composed of Delhi Guate- 
mala Exploration Corporation, Guatema- 
Atlantic (;uatemalan 
Sun Company and Pure Oil Company of 


lan Corporation, 


(suatemala, has concessions in two areas 


comprising approximately — 1,337,000 


acres. The group to date has conducted 
only 


t 


geological and geophysical opera- 


1lOnLS 


—o : 


y 





S. S. HOPE Is Commissioned 

The privately financed medical school 
ship, S. S. HOPE, was commissioned in 
San Francisco recently. Present for the 
occasion was L, F. McCollum, president 
of Continental Oil Company, and chair- 
man of the board of Project HOPE, Vice 
President Richard M. Nixon, and Dr. 
William B. Walsh, Washington, D. C., 
physician, founder of the project. 
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Guests and Speaker at Los Angeles NOMADS’ Meeting 


International guests and speaker at a recent meeting of the Los Angeles Chapter of 
NOMADS were, left to right, front row: Bill Middlestead of Camdrill from Algeria; 
Ed Thatch of I.P.C. from Qatar; Fred Gholson of I.P.C. from Iraq; R. V. McCann 
of D & E from Libya; Jack Parker of Camdrill from Libya; John Sligh of D & D 
from Venezuela. Middle row: Frank Bragg, speaker; Jack Veny of Parker Drilling of 
Canada from Canada; Stan Nelson of Stanvac from Sumatra; Enrique Dominguez 
of Signal Oil & Gas from Venezuela. Back row: B. J. Turner of Kuwait Oil Company 
from Kuwait; Bernard Marrey of Baker Oil Tools from France; Robert G. Waters, 
ex-Aramco from Saudi Arabia; Robert Linton of C.P.F. (A) from Algeria, and Zeke 
McCoy of Caltex from Holland. 





Geophysicists Name 1960-1961 Officers 

The Southwest Louisiana Geophysical Society of Lafayette, La., recently elected new 
officers. Elected were, from left to right, front row: Charles B. Vidrine, second vice 
president; Glynn Schuchardt, president; Bill Flowers, first vice president. Standing: 
John Murphy, secretary; Dick Hollenbaugh, past president, Glen Hunter, treasurer. 


Anderson-Prichard Awaits all of re rie and the a to 

its stockholders of SSO per share betore 

Approval of Stockholders payment ot expenses relating to the 
Roland V. Rodman, president of Ai transaction. 


ee ! ee Oil “orporation, and Under the terms of the agreement. 
hai J. Millard and Richard T. Lyons, \nderson-Prichard will receive $123,300,- 


of the executive committee and . 
; OOO for = its properties, $80 million § of 
i nt, respectively of Union Texas hicl ; 

ich sur , , d 
Natural Gas ( orporation, have an which sum arises from the sale of An 


d in New York that an agree derson-Prichard to Brookston Oil Com- 


id been entered into which, if pany of production payments reserved 


ay ed bv the stockholders of Andet from oil and gas leases involved in the 
itt , 


ird. will re n the sale ol transaction 












GEODRIL. 


AUTOMATIC 
DRILLER 





1. LONGER BIT LIFE 
2. FEWER TRIPS 
3. STRAIGHTER HOLE 


The GEODRIL Automatic Drilling Controt 
was developed, tested and proved in the 
field by The Geolograph Company, man- 
ufacturers of the internationally accepted 
Geolograph Mechanical Well Logging 
Recorder. 

The new, automatic GEODRIL control has 
many outstanding features and offers the 
drilling contractor dependability, economy 
and safety. 

Service for the GEODRIL Control is pro- 
vided by the experienced personnel of 
Geolograph Oil Field Services. Their repu- 
tation for service is backed by over a 
fifth-of-a-century of experience in the oil 
fields. 

When you drill your next well, specify 
the NEW GEODRIL Automatic Driller for 
maximum drilling efficiency. For addi- 
tional information, contact your nearby 
Geolograph Oil Field Services office 


GEODRIL. 
AUTOMATIC 
DRILLER 


GEOLOGRAPH 


Oll FIELD SERVICES 
276 * Oklahoma City,!, Okla. 





NOVEMBER 1960 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page 16] 











Your industry at work 











Houston NOMAD Visitors 


The Houston Chapter of Nomads hosted 


o 


: ” 8 international guests at a recent meet- 
td rf atoned bymamoe, ing. Guests who were present were, front 
47 row left to right: Roberto Sanchez, 


Camco de Mexico; J. Munoz, Petroleos 
Mexicanos, Mexico; Luis Costa, Shell Oil 
Company, Venezuela; Peter Touma, Iraq " 
Petroleum Company, Kirkuk, Lraq; Rob- 


- sé 7 : Xie ’ 
Web Wilson “CHAMPION” Elevators gametes sec tegotun Compan, | | 
Do the Job Easier ay Fomeenyg Sey ype ay 


Jol 








Africa. Standing left to right: Wes 
_ ~ & 

The working advantages of the Web Wilson “Champion” elevator ean Bourdo, K. L. Bourdo Company, Tripoli, 
Libya; Manuel Bracho and German ] 


be clearly seen on any rig. Superior Balance allows elevators to roll 


Viera, Shell Oil Company, Venezuela; B. 
Woodford, Camco, Canada; George Rat- 
cliffe, Asiatic Petroleum Company, Lon- 





easily in the links. Better balance reduces the need for a_ balancing 
strap. The Slanted Hinge 





Pin makes closing easier don; Roy Dillon, British American Oil 
netdenenemmen ua and under loaded condi- Company, Calgary, Can.; Paul Fleming, iz 
— i tions transfers a portion Gulf Oil Company, Sicily; Robert Fer- | KI 
is of the foree from the guson, Udell, Inc., Mexico; C. Wen Shen, | 0! 
latch to the hinge. Forward Chinese Petroleum Company, Taiwan, Li 


and Art Prell, Mene Grande Oil Com- 


Swept Link Arms permit { D, 
A Ww easier handling in picking pany, Venezuela. 





ee up and laying down pipe. ni 
e Ww For increased crew effi- , 
‘ 2 wESS ee eee 
r — = re duced — New R&D Plan Announced 
— if put a thampion”™ eleva- : ; ‘ 
NA pe tor to work. Available in By Nationwide Leasing Company 
: bf both collar and taper types \ special R&D research and devel- | 
to handle pipe from 23%” opment) Lease Plan for petroleum com- 
thru 51%". panies engaged in government contract 


work has been announced by Nationwide 
Leasing ( ompany 

Phe R&D lease features. terms of from 
three to five vears, according to Robert 


Sheridan, president. A cancellation clause 


is available if desired. This is the first H 

standard cancellation clause to be offered 

in lease contracts. Leases may rangt 

from $25,000 to $1 million or more. »! 
Both standard and custom-built equip- JP 

ment mav be leased under the R&D + 

lease. Types of equipment that can be — 





leased include: environmental test equip- 


ment, electric gear, business machines 


Call us for Your Rental and Service Needs 


.. available in most areas and office equipment, machine tools, gen- 


eral production equipment, laboratory 


x 4 fo’/ equipment and processing equipment \' 
o ein Sts “The purpose of this R&D lease plan \ 
is to enable companies to participate in 


DIVISION OF JOY MANUFACTURING COMPANY the great research and development pro- 








7 gram now underway without tieing up n 
General Offices: Houston, Texas working capital they need for their nor- | 
mal operations.” Sheridan said. I 
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Men in the industry 





lulsa, has been appointed division geo- 
logist with the South Texas Division in 








J. H. Casey J. H.. Pee 
John Cc. 7 hompson, mnptroller and 

( rer, Mobil Oil de Venezuela, | 
been elected to the 
LS yoard of directors 

— 

~ \ \lso, J. Howard 
Casey, Joseph H. 
Poe, Hamilton P. 


Caldwell and Karl F. 
Madsen have beer 





ed new \ 
— ey a 
C.asey \ 
i sich Ol 
Ing: Pe 
ndus 
Caldy 
Nias) 
Feisal Mansour Mazidi Mahmoud 
al-Adasani hav No appointed 


Khalid a P} 
eae Qi] Company 


‘f Kuwait 


Limited. 


Dudley Tower has beet ed pres 
Union Oil Company of Califor- 
nia. | We . who | id DCC CNE five’ Vie 
succeeds Reese H. Taylor. 
joined — the ompany i! ‘y 
became. district: manag 
pany s opel Hous I 
Was | | na | O} 
the Gulf (¢ st. Divisic | 
\ president. lh ) 
ppointed vice presid in charg 
yperations. He was elected to tl 
) il | Vas ! d ONE 1\ 
sider is \pri Low wil 
to maintal | idq ‘ Ss; 
Oils main offices in Los Angeles 
Harry Jordon has bee ippointed office 
7 er of the International Depart- 
Las Palmas, Canarv Islands, Ex 
m and Production Office for 
Phillips Petroleum Company. The Las 
| office will 
irters ! } SS 
P) yperath 
ns rec \ 
) the ) 
he Spat 
) of Nort] 
West \frica 


Mic hael A. Stone 
I oimed the. stafl 
Stephens Engi- 
neering, Petroleum 
I neers. Wichita 
lexas M. 
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Houston. Also, A. D. Brixey, Jr., division 
geologist at Houston has been transferred 
to the North Texas Division at Fort 
Worth. He will report to , 3 K. Lydecker, 
recently appointed exploration superin- 
tendent. W. D. McEachin, division geo- 
logist at Fort Worth, has transferred to 
Tulsa where he replaces Harder as exe- 
cutive assistant with the general staff 
and will report to Dr. J. L. Martin, Jr., 


chief geologist. 


A. Rowland Boucher has been appointed 
vice president and chief of 
research for King-Stevenson Oil Com- 
pany, Inc. Boucher will headquarter in 
Denver. 


geologi al 


M. W. Sherwin, formerly with Sohio 
Petroleum Company, has entered the 
veological consulting field with offices in 


Milner Build- 


Bellaire, Texas, and in the 


ing in Jackson, Miss 


R. P. Harder, executive assistant with 
the general staff of Sinclair Oil & Gas 
Company's Geological Department, 


“WMatehed Too! Lv [Lmmatshod Fonfromanen’ 


BAASH-ROSS TRUBORE DRILL COLLARS 
.. . SUPERIOR QUALITIES Keep Them FIRST !! 


Merrill W. Haas has been appointed to 
the newly created position of vice presi- 
dent for exploration of Humble Oil & 
Refining Company. 





MTT 





Impact tested to 
assure attainment of 
the desired metal- 


Specified chemical 
analyses and heat 
treat processes re- 


Baash-Ross Drill 
Collars are stress 
relieved to prevent 


bending in opera sult in mechanical lurgical characteris 
tion due to internal properties 1” be tics. 
stresses low the surface 


which insure maxi- 
mum joint strength 
hru the years these qualities of Baash-Ross Drill Collars have 
proven to be essential for maximum Collar life. 


For additional information, write for Bulletin D1 








The same high quality Baash-Ross Drill Collars are 
available with Replaceable End Connectors. 


For adequate protection of your investment 
in drill collars, and other heavy threaded 
equipment, always use the Baash-Ross Lifting 
Type Thread Protectors, for both pin and box 
ends 





sate —<—Te 


our 422 YEAR 
OF PROGRESS 


BALA S [Au - [K? (0) S S J OW? 


DIVISION OF JOY MANUFACTURING COMPANY 
General Offices: 


Call us for Your Rental and Service Needs 


. available in most areas. 





Houston, Texas 
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Men in the industry 





Merle E. Minks has been appointed chief 
of Wilshire Oil Company of 


California 


ounsel 


Frank E. Merrill, Jr., has been promoted 


supervisor, Administrative Procedures 

mn the staff of the general manager of 

Texaco Inc.’s Domestic Producing De <e . 
a 


rtment at Houst Merrill succeeds 


tired J. C. Brooks. FE. A. Hugill, Jr. P. H. Swinchatt 


H. ‘T. Hunter has succeeded retired Rus-  E. A. Hugill, Jr., has been named _ to 
sel G. Bechtel as Rocky Mountain Di succeed P. H. Swinchatt, assistant to th 
ision production superintendent for Pan _ president of Shell Oil Company and vice 
American Petroleum Corporation in president of Shell Pipe Line Corporation, 
Casper, Wy when Swinchatt retires December 531 








heart of 


Hy, 
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Gas Lift Check 
Valves Prevent 
Damaging Backwash 


e Protect the gas lift 
valves with Harold Brown normally 
seated check valves. Available in 
three types—‘‘AM” Magnetic Check 
Valve—‘‘B” Gravity Check Valve 


“S$” Spring loaded Check Valve 








RAPP EARARARE 








livdtidlith 


toast: sicsals” 





“ARARARARAAY \ 


aegetsetad 


Gravity Check 


Type “B” 
Valve 
Non-fouling Drop 


” 


ype ‘ Spring Loaded 
Check Valve 
Spring protected from flow 


Type “AM” Magnetic Check T 
Valve 
Positive Ball Seal 


Non-weakening magnetic stream Heat treated insert seat 
action Heat treated K-Monel insert and drop 
Insert seat, easily replaced seat 


Made from Monel and high Long life Monel spring 


nickel alloys 


Harold Brown Check Valves fit all standard make gas lift valves 
Ask your Harold Brown representative to show you all the superior 
features of H-B Check Valves 


HAROLD BROWN 
COMPANY 





P. 0. Drawer 25047 © Houston 5, Texas 
Phone: JAckson 6-441] 
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after already 40 years service with Shel] 
Hugill is currently secretary of Shell and 
also secretary of Shell Chemical Com. 
pany, International Lubricant Corpora. 
tion and Shell Canadian Exploration 
Company. 











Nov 

3- 4 AAPG, Pacific Section, Annual Meet- 
ing, Ambassador Hotel, Los 
Angeles. 

4-7 | National Oil Jobbers Council, Meet- 
ing Congress Hotel, Chicago. 

6 9% | Texas Oil Jobbers Association, 
Management Institute, Baker 
Hotel, Dallas. 

7 10 SEG, Thirtieth Annual Internationa) 
Meeting, Moody Convention 
Center, Galveston, Texas. 

11 Industrial Engineers Conference, q 
ice Hotel, Houston. 

12-16 API, Fortieth Annual Meeting, 
Conrad Hilton Hotel, Chicago 

14-16 SPE of AIME, Venezuelan Sections, 
Fourth Annual Meeting, 
Maracaibo, Venezuela. 

1 16 API, Board of Directors Meeting, 


Conrad Hilton Hotel, Chicago. 

16 API, Executive Committee of Board 
of Directors, Conrad Hilton 
Hotel, Chicago 


21.22 SPE of AIME, Formulation Evaluation 
Conference, Cullen Auditorium, 
University of Houston, Houston 
27 to ASME Annual Meeting, Statler 
Dec. 2 Hilton Hotel, New York 
Dec 


S Public Affairs Conference, Sponsored 
by West Texas Oil Information 
Committee of the Texas Mid- 
Continent Oil & Gas Association, 
Midland Women’s Club, Midland, 
Texas. 

9 Fifth Annual Program on ‘'Mineral 
and Tidelands Law,”’ Tulane 
University Law School, Tulane 
University, New Orleans 


Jan 
9-13 SAE International Congress and 
Exposition, Cobo Hall, Conven 
tion Center, Detroit. 

20 Natural Gasoline Association of 
America, Gulf Coast Regional 
Meeting, The Robert Driscoll 
Hotel, Corpus Christi, Texas 

Kansas Oil Men's Association, Forty- 
Sixth Annual Convention, Broad- 
view Hotel, Wichita, Kan 


22-24 


Feb 

510 ASTM Committee D-2 Meeting, 
Benjamin Franklin Hotel, 
Philadelphia, Pa. 

Ihe Southwestern Legal Foundation, 
Ilwelfth Annual Institute on 
the Law of Oil, Gas and Taxation, 
Southwestern Legal Center, Dallas 

24 Natural Gasoline Association of 

America, South Louisiana 
Regional Meeting, Lafayette 
Petroleum Club, Lafayette, La 


8 10 


26 to 


Mar 2 Society of Petroleum Engineers of 


AIME Annual Meeting, Chase & 
Park Plaza Hotels, St. Louis, Mo 


Nomads’ Chapter monthly meeting 
Los Angeles, second Wednesday, silt- 
more Hotel, Wallace A. Sawdon, Sec- 
retary. Houston, second Monday, Ye 
Old College Inn, Elbert T. Walker, 
Secretary. Dallas-Fort Worth, first 
Monday, Greater Dallas Club, Hank 
Davis, Secretary. Tulsa, Hotel Tulsa, 
Gilbert Swift Secretary. New York, 
first Monday, Hotel Biltmore, Jesse E 


Hickman. Secretary 
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Meet- 

leet. <4 

>. ; WHEN YOU 
er AAODC Selects New Officers for 1961 ENCOUNTER 
sean New officers for 1961 were selected by the directors of the American Association of 


Oilwell Drilling Contractors at their Twentieth Annual Meeting in New Orleans. EXCESSIVE 

New officers are, seated left to right: C. B. Webster, Dale Mount, Rarle C. Hellums, 

John J. Moran, Warren L. Baker, and Joseph M. Shelton. Standing, left to right: TORQUE, DRAG 

_ C. H. Todd, George B. Kitchel, Paul F. Rutledge, M. L. Vance, John R. Burns, o) - an 8 nan 1-04-4118 ee) 
John S. Hagestad, James H. Phillips, Jr., R. C. Tucker. Not pictured, F. M. Steven- 

. son, J. J. Harrigan and J. K. Maxwell. STICKING 


- DRILL PIPE 
AAODC Elects J. J. Moran tary-treasurer, and ea M. Shelton, INN] > oy -—11 (Cee 


| 
| 


satior 


: Dallas. general coun 
-, New President for 1961 The AAODC Me 


ton eritorious Service 
John J. Moran, chairman o 


t the board hernadl. de signed Lo pay a special tribute SOUTHWESTERN 


f Moran Bros., Inc., and vice president to persons who have advanced the science 
_ Moran Drillit Company, both of ind status of the oil well drilling indus- 
n Wichita Falls, Texas, was named 196] trv, were awarded to George |] Mc- 
— of the American Association of | Queen, chairman of the board of Mc- 
land Oilw Drilling Contractors at th Queen & Stout Drilling Company, and 
” I wentieth Annual Meeting of the ani to George P. Livermore, owner of Liver- 
t Moran will succeed W. L. Ma more Drilling Company 
g Clusky of M. J. Delaney Company W. C. Fatjo, owner of W. C. Fatjo 
Earle C. Hellums. president of Gracey Drilling Company, and James H. Phil- 
Bolles. orporation, Houston. was ps, Jr.. were presented plaques for their 
’ d national vice president. Other of outstanding contributions to the AAODC 
rs include: Warren L. Baker, execu FLAKE 
5 sen ry M — American Petroleum Institute GRAPHITE 
la ring & pioration, nc., . . 
a i [) faa ies ase. San for Cable Tools Sets Sights on Chicago 
, R. ¢ Tucker, Great Western Drilling \ddresses by leaders in the fields of 
any, Midland, ‘Texas, vice president business, industry, government and edu- 
West Texas and New Mexico; John cation, and presentation of the Gold 
S. Hagestad, John S. Hagestad Drilling Medal for Distinguished Achievement, 
nm ( pany, Bakersfi Id. ¢ ilif.. vice pres will highlight the Fortieth Annual Meet- 
” for California; John R. Burns, Burns ing of the American Petroleum Institute, 
Has Drilling Company, Evansville, Ind., vic November 14-16, in Chicago 
dent for Illinois, Michigan, Indiana The API Gold Medal, symbolic of out- 
d Kentuckv: C. B. Webster. C. B. Web- standing service to the oil industry, will 
Drilling Company, Houston, vice be presented to this year’s recipient at the 
X “ sche for Gulf Coast: ¢ H lodd, eneral session on Wednesday, November 
= the R. W. Rine Drilling Company, t 
Wichita, Kan., vice president for Central M. ]. Rathbone, chairman, API Board 
Mid-Continent; Pa F. Rutledge, Rut f Directors; president, Standard Oil 


Drilling Company Santa Fe. N Company New Jersey), New York, and 


iss M., \ president for Rocky Mountains: Arthur H. Dean, Sullivan and Cromwell 
it- | | I] irrigan, Standard Drilling (.om- Attorneys , former chief U N truce 
“C= Inc., Oklahoma City, vice presi- negotiator in Korea, New York, will be 
Ye for Well Servicing; J]. K. Maxwell, speakers at the general session on No- 
if ( r-Jones Drillit Company, Inc., vember 16. Tentatively scheduled to 
K re, Texas. vice president for Cre speak at \PT general sessions are: Sen- C 3 excellent dry lubricant « 
‘st t s and Tertiary Basins; James H. ator James F. Murray, Jr., director of inert + compatible with 
1k Phillips, Jr., King-Phillips, Inc., Fort finance, Jersey City, N J.; Frank M any mud ¢ mud rheol- 
\\ A eine eincidinend Gow Wisiily ail Whod Porter, president of API, and William | ogy unaffected «* mixes 


UTH 
was: GG. 2 Mintel Keen D8 ar wig By “a co ssa “— ae — WESTERN readily * inexpensive « 
; ann eee ee ee minimum graphitic carbon 
92% ¢ durable, weather- 
resistant 50-lb. bags 


SOUTHWESTERN 
z=, GRAPHITE 


COMPANY 
+ BURNET, TEXAS 


; tetas. Mice chairman of the API Committee on Pub- 
lent for offshore; E. Dale Mount, lic Affairs 
| 7 . 
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(iss) National 


Buttress-Thread Tubing 


ee 


National Tube, developer of 
Buttress-Thread Casing, now 
introduces Buttress-Thread Tubing. 


This new joint has tensile strength comparable to that of the body of 
the tubing. Since there is no upset, you get maximum hole clearance 
and less interference when running. Rugged, flat-crested threads have 
good stabbing characteristics, better resistance to joint damage and 
faster make-up. Buttress-Thread Tubing has extended life in service 
because it can be threaded in the field at authorized machine shops. 
Tin-plated coupling threads offer you gas-tight joints and reduce your 
make-up torque. For complete information on Buttress-Thread Tubing, 
write or call National Tube Division, United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 


USS and National are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 
This mark tells you a product is 
made of modern, dependable Steel 
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will be held in the Conrad Hilton Hot 
The pre | 


liminary program shows the 
schedule 
GROUP SESSION 


Tuesday, November 15 
1:45 p.m.—Conrad Hilton, Grand 


I 


Ballroom 
. L.. E. Fitzjarrald, Vice Presider 
Production, American Petroleum Inst 
V ice President Phi Ips Petr ( 
Bartlesville, Okla 
Presentation of API “Certificate of Ap- 


pre iation.”” 


By L. E. Fitzjarrald, API \ Preside 
or Production 

Address: 

Minor S. Jameson, Jr.. Indepet 














2 





Address: 
R. M 


Sartlesville 


Williams, Phillips Petroleum Co 
Address: 

I B. Miller, Jr., 

Houston 
Address: 

John Stetson Allen 
Management Consultants 
Address: 

Lloyd E. Elkins, Par 
Tulsa, Okl 


Oil Co 


| idewater 


Booz. 
Chicago 

American Petro 
eum Corp., 

Address: 


Herbert Willetts, President, Mobile O 
Co., New York 

Report of Nominating Committee. 
Edgar Kraus The Atlant Refinir 
Co., Dallas, Chairman 

Election of Members of General Com- 


mittee. 





SUCKER 
RODS 


Write for complete Sucker Rod Bulletin 





W. C. NORRIS, MANUFACTURER 


DIVISION OF 
P. O. BOX 1739 * 


BRANCHES great B 
Kilgore Jess 


DOVER 








NORRIS 
QUALITY 


SUCKER 
POLISHED BOS 


end, « 







Roos 
UPLINGS 





For mor 
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CORPORATION 
TULSA, OKLAHOMA 


a Falls, Texas klah a 


s; Casper, Wyoming Distributor 


Edmonton, Alberta, Canada 
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COMMITTEE MEETINGS 
Monday, November 14, 1960 

9 a.m. Executive Committee on Training. 

9 a.m. Committee on District 

t p.m. Nominating Committee, Division 

of production. 

* 

Tuesday, November 15 
Executive Committee on Drilling 
and Production Practices. 

12 Noon Program Subcommittee (of 
General Committee, Division of 
Production) (Luncheon). 

s 


Y a.m. 


Wednesday, November 16 
12 Noon General Committee, 
Production 


Division of 
(Luncheon). 
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Schilthuis 


H. F. Beardmore mm 3 


E. M. Kipp Elected President 
Of SPE of AIME for 1961 


Earl M. Kipp, special consultant-pro- 
ducing problems on the staff of the vice 
president-in-charge of producing for 
Standard Oil (¢ of California at 
San Francisco, was elected president fot 
961 of the Society of Petroleum Engi- 
the American Institute of Min- 
Metallurgical and Petroleum Engi- 
Vhirty-fifth Annual 


( mpany 


neers ot 
Ing, 
neers at the Society's 
Fall Meeting which held October 
’-5 in Denver. At the same time, Lloyd 
E. Elkins, production research director 
for Pan American Petroleum Corpora- 
tion, was elected to serve as 1961 presi- 
dent-elect ot AIME 

Herbert F. Beardmore, Houston Dis- 
trict manager, Production Department, 
Gulf: Oil Corporation, was presented the 
Certificate of from the SPE. 
Beardmore’s selection for the honor was 
based on his long and active leadership 
in the professional society for petroleum 


was 


Service 


engineers. Wayne E. Glenn, president of 
the SPE and production manager for 
Continental Oil Company, made_ the 
presentation 

Ralph J. Schilthuis, executive vice 


president and member of the board of 
management of the Humble Division of 
Humble Oil & Refining Company, was 
awarded the 1960 John Franklin Carll 


Award. 
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In the biennial, three-volume COMPOSITE CATA- 
LOG, you have at your fingertips a compact, eight-inch 
reference shelf and industry buying guide which is 
unmatched for utility, scope and convenience. 

Well over 500 companies selling oil field goods 
and services file their complete or condensed catalog 
information in the easy-to-read, convenient COM- 


POSITE CATALOG. 


... Its in Composite Catalog! 


To save time and money, reach for your copy of 
COMPOSITE CATALOG the next time you buy, specify 


or compare oil field equipment or services. 


COMPOSITE CATALOG 














Anvil Brand Couplings start clean 
run up fast because threads and 
chamfers are precision machined, 


gaged throughout manufacture, and 
electro- galvanized. Uniform wall 


thickness and properly aligned seal 
ing surfaces provide dependable 
mechanical strength and full joints 
for trouble-free string service, mini 
mum maintenance 

Anvil Brand Fittings—A.P.I 
Couplings for all oil field applica 
tions, bushings, plugs, and nipples, 
are sold through your nearest sup 
ply store. Engineering service is al 
ways available from Anvil Brand 
Representatives in key oil country 
locations. Write for information 





—& 6 eg 


REEL EUG 
POCKET SIZE THREAD GAGE 

Identifies threads from 8 to 14 per inch 

round or sharp, external or internal. Only 


614%” long. Write Oil Field Dept., Pittsburgh 
Pipe and Coupling Co Allison Park, Pa 


ANVIL BRAND 


forged seamless and 
wrought steel 
pipe fittings 














PIPE and COUPLING COMPANY 


ALLISON PARK U.S.A 





Subsidiory: Anvil Products, Inc., 
Affiliate. Canadian Coupling and Fittings, Lid., 
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Longview, Tex 
Simcoe, Ont 
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Charles 


ones 


West, Jr. 


Charles Jones has been named gen 
eral manager and A. C. (Bus) West, Jr., 
has been named sales Mmanacel ot Oil 


Center Tool Company. 
sponsibilities will be in addition to those 


sident He had 


president 


Jones’ new re 
of vice pre previously 


served as vice and sales mana 


Ve! West formerly had held the posl 
tion of Western Region sales manager 

Craig L. Davis has been elected presi 
dent of Catawissa Valve & Fittings Com- 


pany. Davis joined the pipe union and 
valve manufacturing firm in 1946 as plant 
engineet Ihe election resulted at the 
firm’s recent annual meeting of stock 
holders 

B. W. (Bill) Wheeler has been appointed 


executive vice president and general 
manager of the McGaffey-Taylor Cor- 
poration, a wholly subsidiary of 
the Eastman Oil Well Survey Company. 
Wheeler has with = the 
McGaffey -'1 Corporation for the 


Dast 14 vears as part 
and field manager 


owned 
been associated 
avlor 
| owner, VICE presi 
dent 
Johnson has been trans 
ferred from = district manager of the 
Houston District to district manager of 
the Oklahoma City District for Bowen 
Itco, Inc. Also, Tommy Farr has been 
appointed district manager at Houston; 
Bob W. Evans was appointed field sales- 
man of Oklahoma City District; Fred 
MeMillian was transferred from Houston 
Oklahoma City: 


A. T. (Johnny 


to store managel at 


a 





Donnie Davis has been promoted to 
store manager at Casper, Wyo., to dis- 
trict manager at Varnal, Utah: Kenneth 


Hobbs was promoted from store manager 


to district manager at Hobbs, N. M. 


and Aubrey Teeter is the new store man- 
ager at Hobbs 

J. B. (Jake) Waltermire has been ap. 
pointed by Gulf Coast Machine and Sup. 
ply Company of Beaumont, Texas, as 
then representative in Lafavette, La 
Waltermire comes to Gulfco with many 
years experience as drilling superintend- 


and related positions in the Gulf 
C.oast area 
Walter W. Edens has been appointed 
assistant director of the Research Divi- 


Allis-Chalmers 
Company. Hl: 
metallurgical research 


sion of Manufacturing 


had been supervisor of 


BE. & 
tired as chairman of 
the board ot 
Jackson 


Borg-Warner Corpor- 


Dulin has r 


Byron 
Division of 
ation. Dulin served 
as pre side nt of Byron 
Jackson 


until 1958, and_ has 


from 1929 





been board chairman 


S1nice LI+9 


E. S. Dulin 


George L. Flint has been appointed 
product development engineer for Lone 
Star Steel C — Flint will be respon- 
sible to L. G, Graper, vice president, 

and development, 
product diversifica- 


Moreland, 


operations, research 
coordinate 


Walter T. 


sale S 


ind will 
tion with Vice 


president 


. E. Willis has been ap 
engineer at Clay City, Ill., 
Bundy was appointed are: 
duction equipment sales, Evansville, Ind., 
for U.S. Steel's Oil Well Supply Divi- 
sion. 


pointed district 
|, and Earl L. 


er-pro- 


manag 





Top Executives of Engineering Enterprises, Inc. 


Officers and directors of the new firm, Engineering Enterprises, Inc., left to right are: 


John M. Winterbotham, Marvin Eickenroht, M. U. Broussard, R. W. 
Fred K. Fox, W. H. Skipworth, Jr., J. E. 


Abercrombie, 


Teddlie, J. W. Lander, Jr., John C. Allred 


and W. F. Wright, Jr. Not pictured is Nick Furnace. 
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Walter Henry Ross B. Baze 


Walter Henry and Ross B. Baze have 
en appointed to high-level executive 
sts with Rolo Manufacturing Company 

Henry was appointed as- 

manage! and elected te 

Baze joined the 


t Llouston 
stant general 
board of 
firm to serve as vice president 


dire tors 


sales 


J. V. Moynes has been appointed South- 

Regional Morse 
Chain Company. Moynes will headquar- 
ter 1 Houston. His territory will ink lude 


sales manager for 


lexas, Louisiana, Mississippi, Oklahoma 
ind Southern New Mexico. 

Andrew F. MeNally, Jr., has been ap- 
pointed manager-Manufacturing for Gen- 
eral Electric’s Steam Turbine Depart- 
me! He had been superintendent ot 
irae machining and eretcion in G-E’s 
Large Steam Turbine-Generator Depart- 


Rolland E. Sanders, Jr., has been named 
hief engineer for The Service Recorder 
Company. Sanders will have a key role 
n diversification and development of 


| roduc ts 


C. W. 


Penny has been appointed vice 
president and general 
manager of General 
Geophysical Com- 
pany (Bahamas), 
Ltd., Tripoli, Libya. 
It is a subsidiary of 
the parent firm Gen- 
eral Geophysical 
Company, Houston. 
Penny has been vice 
president of the firm’s 
South American sub- 
sidiaries in Caracas, 
Venezuela, and Bo- 
’. Penny gota, Colombia. 

T. E. (Travis) Parish has been named 
general manager of 
Hughes Tool Company. In his new posi- 
tion, Parish will represent Hughes man- 
agement on special assignments and in 


assistant to the 


community and industry activities and 
relations, 
E. E. Stanley has been appointed dis- 


. representative at Denver for U. S. 
Steel's Oil Well Supply Division. 


Eugene P. Berg was elected executive 
Vice president following a meeting of the 
board of directors of Bucyrus-Erie Com- 
pany. Berg previously was employed as 
general manager of all Chicago opera- 
tions of the Link-Belt Company. 
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WORLD OIL 


Harold E. Parsons, former Rocky Moun- 
tain Division manager, The Western 
Company, has been named vice president 
in charge of South America Division, and 
will headquarter in Buenos Aires, Argen- 
tina. Also, Donald Walters will replace 
Parsons at Farmington, N.M. Walters 


was formerly assistant division manager 


at Midland, Texas; B. J. Bucy has been 
named technical assistant to the executive 
vice president in Fort Worth. He was 
division engineer at Oklahoma City. Jean 
Barrett, formerly division sales manager 
at Oklahoma City, will assume duties as 
city sales representative in Dallas, and 
Laddie Harp, acting division sales mana- 
ger at Midland, will become division 
sales manager at Oklahoma City. 
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P. O. Box 14484 - 7010 Ardmore Street 
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Kenneth W. Dudley 
has been appointed 
chief engineer at the 
Torrance, Calif., 
plant of The National 
Supply Company. 
Dudley succeeds For- 
rest J. Young, who 
has retired. Dudley 
started with the com- 
pany as a draftsman 
in 1941. In 1948 he 
was appointed a de- 
sign engineer. He has 
been a project engi- 
neer since 1949, 





K. W. Dudley 


TIME CYCLE 
CONTROLLER 


for fully automatic 
time cycle control 
of injection gas 


The Camco-King Time Cycle 
Controller provides fully automatic 
time cycle and pressure control of 
intermittent gas injection operations 
on offshore or other unattended in- 
stallations. Pneumatic operation 
virtually eliminates any possibility 
of mechanical failure. Camco-King 
Controllers can be used on any in- 
Sstallation requiring automatic open- 
ing and closing of motor valves on 
a predetermined time schedule. 

A bellows-activated shut-off valve 
is available as optional equipment 
for tubing or casing pressure con- 
trol. The Camco-King Controller is 
operated with ordinary injection gas 
pressure and can be mounted on 
any type Camco motor valve. By 
simply reversing a check valve in 
the line and mounting the controller 
on the correct type valve, control 
action can be changed from direct 
to indirect. 

For more information, contact your 
Camco representative or write: 





+ Houston, Texas 
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R. D. Wood, engineer at Farm- 
NM... for Schlumberger Well 
Serveying Corporation, has been pro 
ted to sal ngineer at tl cation 
Other changes in field personnel are R. 
D. Knapp, formerly sales engineer at 
Andrews, Texas, has bi t sferred to 
the firm’s McCamey l'exas, location, 
and M. R. Curtis has been named loca 
manager at Kiml Neb. He ] 
n assigned to ¢ Wy 
E. R. Koberg, export sales manager 
Bryon Jackson Tools, Inc., has been mad 
' president of the fir Hi 


sicfeen 
a 





OILFIEL 


TRANSPOR 
EQUIPMENT 


ae = 


OILFIELD FLOAT 
Hands-England 75,000 Ib. capacity tandem axle 
Oilfield Float 30’ 0” long and 8’ 6” wide, folding 
— legs and inverted 36” fifth wheel. 
Float on 11.00 x 20 — 14-ply tires. 


C. R. Boll 





Reece Hatchitt 


C. R. Boll has been appointed to tl 
ewly created position of executive vict 
president-marketing, and Reece Hatchitt 
has been appointed to the newly created 





OILFIELD TRUCK AND FLOAT 


Thornycroft Sandmaster 252’’ wheel base Oilfield 
Truck. Hands-England full Oilfield Body. 


60,000 


Ib. winch, heavy duty gin poles, winch operated 
gin pole risers and folding SAE king pin. 
Hands-England 75,000 Ib. capacity, tandem axle 
Oilfield Float 30’ 0” long and 9’ 6” wide, folding 
support legs and inverted 36” fifth wheel. 

Truck and Float on Michelin 18.00 x 25. Sahara 





OILFIELD FLOAT 
Hands-England 25,000 lb. capacity single 
exle Oilfield Float 24’ 0” long and 8’ be wide, 
folding support legs and SAE king pin 11.00 
x 20—12-ply tires. Steel stake sides. 


‘ sand tires. 


TATION 





OILFIELD TRUCK AND FLOAT 


Scammel Constructor 261° wheel base Oil- 


field Truck. 
Hands-England 75,000 Ib 
axle Oilfiel 


capacity tandem 
Float 30’ 0” long and 9’ 6” wide, 


folding support legs and inverted 36” fifth 


wheel 


Truck and Float on 14.00 x 20—18-ply tires. 





HANDS-ENGLAND OILFIELD EQUIPMENT LTD. works Road, Letchworth, Herts., England. 


Telephone: Letchworth 600 
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position of vice president-Internationa] 
Operations for Cummins Engine Com. 
pany, Inc. 


Norton Moore has been appointed proj- 
ect of Tex-Tube, Inc. Moore 
will the of 
projec ts and services produced by 


enginee! 
introduction new 
Tex. 
lube’s research and development gro 
arch ; group 


supery ise 


Basil J. Storrar has been appointed sales 
manager of the Edwin Cooper & Com. 
pany, Ltd., a of the Castrol 
Group of Companies. 


membe1 


Kenneth Brierley and John H. Hagen 
have neral 
agers for two of Minneapolis-Honeywell 
Regulator Company’s Industrial Products 
Group Division. Brierley assumes respon- 


been appointed new man- 


sibility for expanding activities of the 
Fall River, Mass., Division, and Hagen 
succeeds to Brierley’s former post as 
head of the Rubicon Division. Also, 
George W. Hoffmeister changes fron 
general superintendent of the Fall River 
unit to the Datamatic Division in Bosto: 
in a staff assignment 


John M. Fry is a new sales 1 
rn Oklahoma and the 


presee nta- 





tive in west Texas 
Panhandle for Union Wire Rope Cor. 
poration, Fry will 

headquarter in Okla- 

homa City and re port 

to G. E. Giese, branch 

manager Okla- 

homa ( Fry wil 

have tl territory 

formerly handled by 

Gies his pro- 

motion branch 

manage! Union 

st ; Wire Rope is a sub- 
ee sidiary of Armco 


John M. Fry Steel Corporation. 


R. W. Reekstin has been appointed man- 
ager-Hvdrauli Sales for the Axelson 
Division of U.S. Industries, Inc., at Los 
Angeles. Reekstin will be responsible for 
the entire hydrauli and service 
organization, including offices and ware- 
houses in Long Beach, Calif., and Odessa, 
Ve Xas 


] 
Sales 


Joseph J. Jacobs, C. L. Babb and W. W. 
Weltmer have been given new appoint- 
ments by the Allis-Chalmers Manufactur- 
ing Co.’s Centrifugal Pump Department, 
West Allis Works, Wis. Jacobs, former 
assistant chief engineer, is now chief 
engineer; Babb, former chief engineer, is 
now staff engineer, and Weltmer, 
had been engineer-in-charge of research 
and development of the Centrifugal Pump 
Department, is now senior development 
engineer. 


senior 


J. W. Bozeman was recently elected 
chairman of the board of directors for 
Tube-Kote, Inc. Other corporate officers 
named were: E. G. Holm, president; J- 
L. McConn, vice president and assistant 
treasurer; R. S. Martin, vice president- 
operations; L. C. Edgar, vice president- 
technical manager, and I. D. May, treas- 
urer and assistant secretary. 
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Squeeze Treatment Doubles 
Oil and Gas Production 


he treatment of nine wells on a Texas lease was 
simple, effective and low in cost—about $300 to $350 
per well for TRET-0-LITE demulsifying chemical, pres- 
sure pumping truck, and vacuum tank truck. Most 
of the wells were completed through tubing, with 
Several were dual 


packers set above perforations. 


completions, with two strings of tubing and _ pro- 


ducing zones separated by packers. 


How Tret-O-Lite* 
Chemical Demul/sifier was used 


Thirty gallons of TRet-o-LITE demulsifying chemi- 
cals were mixed with sixty barrels of lease crude 
(40° API). This mixture was pumped into tubing of 
each well, followed by enough crude to allow about 
300 feet of oil-chemical mixture to stand in tubing. 


Kach well was then shut in for 18 to 24 hours. 


Pays for itself in two days 


The figures in the table show how effectively the 
TRET-O-LITE squeeze treatment increases production 


in the nine wells. 


The increase in production was sufficient to pay for 


the cost of the total squeeze job in about two days. 


*Registered trademark, Petrolite Corporation 
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PRODUCTION 
BEFORE SQUEEZE 


PRODUCTION 
AFTER SQUEEZE | pain 





MAXIMUM 
INJECTION | BBLS MCF BBLS MCF | BBLS 
WELL DEPTH PRESSURE GAS / DAY GAS /DAY |. DAY 
1 9642 4800 34 153 6: Ss = | 
2 8381 3000 30 5 52 83 22 
3 9640 3600 35 224 87 323 52 
4 9625 4500 40 672 50 497 10 
5 8484 3700 27 339 51 700 24 
6 9652 3000 53 35 83 353 
7 8397 5200 30 32. 12S 238 6 
8 8408 3800 15 12. Ya 94 114 
9 9310 3600 .¢] 0 123 760 123 
TOTAL 264 1472 761 3641 497 


Tretolite products are helping to achieve similar 
savings for thousands of other producers. To find 
out how you can profit, ask the 


Man in the Red Car. 


Or write to... 








TF-60-6 


SUBSIDIARY AND AFFILIATED COMPANIES 
CANADA, Edmonton, Alberta « ENGLAND, London 


GERMANY, Frankfurt, a. M. «© VENEZUELA, Caracas 


REPRESENTATIVES 
ARGENTINA, Buenos Aires « BRAZIL, Rio de Janeiro « COLOMBIA, Bogota 
ITALY, Rome « JAPAN, Tokyo « KUWAIT, Kuwait « MEXICO, Mexico, D. F. 


NETHERLANDS, The Hague « PERU, Talara + TRINIDAD, Port of Spain 


For more data on advertised products, use Readers’ Service Cards, last page. 
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300 meine 
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PORTABLE 
KILOWATTS 


THE RUSTON ‘TE’ SKID-MOUNTED 
GAS TURBINE ALTERNATOR SET 


is light and completely self-contained. 

Weighing only 16,750 Ib this long-life air-cooled unit 

can be moved around—fast! Off the truck, on to 

the ground, connect the fuel. That's all. You've got 

300 kW ready to work for you non-stop... 

and ready to move on anytime. 

Nothing temperamental about this turbine! 

Built as a heavy duty unit with a designed blade life of Thie everall view Gf the new Gece 

50,000 hours, it's proving as dependable as the Ruston ‘TA’. weld pipe mill opened by Tex-Tube 

The Ruston ‘TA’, the 1260 b.h.p. turbine with the longest show d entire production line except feg 
aici: coil-handling equipment. 

and finest record in oilfield service, is now also available as 

a skid-mounted unit. Find out more from Ruston! Tex-Tube, Inc., Opens 


New Houston Pipe Mill 

Tex-Tube, Inc., recently opened a new 
high-speed pipe mill in Houston. This is 
the third mill built by Tex-Tube during 
its 14-year history. 

Details of the mill’s design and per- 
formance were specified by I. Walker 
Shaw, vice president, Production, and 
Kenneth C. Woolley, vice president, re 
search and development. Although these 
men based mill specifications on_ their 
own experience and intimate knowledge 
of virtually every pipe mill in the United 
States, they personally inspected the most 
advanced pipe mills in Europe to find 
worthwhile ideas to incorporate in the 
new mill 


New Drill Collar Firm 
Is Organized in Houston 


Engineering Enterprises, Inc., is the 
new corporation recently organized in 
Houston to market non-sticking drill 
collars for use in the oil industry. The 
trade name of the product for which 
patents have been applied is No-Wall- 
Stick Drill Collars. The drill collar was 
developed by the new corporation’s Pres- 
ident Fred K. Fox, and has been in wide 
use throughout the Texas and Louisiana 
Gulf Coast for over a year. The incor- 
poration move was made to provide cap- 
ital for a general expansion program. 
Officers of Engineering Enterprises, 
TURBINES | Inc., are Fox, president; W. H. Skip- 
worth, Jr., vice president and secretary; 
W. F. Wright, Jr., vice president and 
430 and 1260 b.h.p. at 80°F. ambient temperature og and Nick Furnace, vice presi 
dent. 
Directors include: John M. Winter- 
botham, John C. Allred, R. W. Aber- 
RUSTON & HORNSBY LTD . LINCOLN . ENGLAND | ‘rombie, Marvin Eickenroht, M. U. 
Broussard, J. W. Lander, and J. E. 


Associated with Davey, Paxman & Co. Ltd., Colchester | Teddlie. Broussard, chief petroleum en- 
gineer, Superior Oil Company, and Ted-4 
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Engineered 





Simplicity , 


BUY FROM 
YOUR NORRIS 


DISTRIBUTOR 
: TUBING HEAD 


“TUBING HEAD 


NH CASING HEAD : 4,000 Ibs. test — 2,000 Ibs. CWP. 
Forged steel construction — Slip suspension. 
Economical — Flexible — Safe. 


SH TUBING HEAD - 3,000 Ibs. test — 1,500 Ibs. CWP. 
Forged steel construction — Slip or Mandrel 
suspension — for all Slim Hole completions. 


NHT TUBING HEAD : 3,000 lbs. test — 1,500 Ibs. CWP. 
Forged steel construction — Slip suspension. 
Full opening — A.P.!. Casing top thread. 


canes BULL SWAGED tin SUCKER 
W. C. NORRIS 
CHAMPIONS PLUGS Saat 150 PSI RODS 


W. C. NORRIS, MANUFACTURER 
DIVISION OF DOVER CORPORATION 
TULSA, OKLAHOMA e P.O. BOX 1739 









BRANCHES: Great Bend, Kansas; Corpus Christi, Houston, Kilgore, 
Odessa, Wichita Falls, Texas; Oklahoma City, Oklahoma; Solem, Illinois; 
Casper, Wyoming; Farmington, New Mexico; Edmonton, Alberta, Canada 

















located in the San Jacinto Building, 


Suppliers’ notes Houston, with branch = offices already 


established in Lafavette and New Or- 
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lie, general superintendent, Herman & cans, L: 
(; e Br () ® (; Livis " 
ckholders in the nev company. : ° 
an yma), Ken Corporation Appoints 
wel chnosetl te) represent tne ( il m ‘ 
adestsy in went nd act in an three New Distributors 
| ity for the new corpora- Ken Corporation, Long Beach, Calit.. 
therefore, enabdil these members recently appointed three new distributors 
nd nbiased needs of the for its line of oil base drilling fluids and 
ng industry. These two posts will be pak fluids 
tated nually witl ew representa The Alamo Lumber Company with 
Ss bein hosen | yperating col general offices in San Antonio, Texas. 
nm yea sales office in Houston and an engineet 
Lleadq s for tl ompany are ing office in Corpus Christi, Texas, will 







4 
*new accurate 


Nud -O-Gra 
is foam proof.. 
lost circulati 


More than 1 million tons of mud have been _ tinuous chart record of mud weight placed in 
weighed by Mud-O-Graf. This experience front of the driller. Check these features 

has led to the new, foam-proof, lost circulae “ A weighing unit that will handle lost cir- 
culation material or foamy mud. 

The sample is taken every 45 seconds 
directly from the mud stream and is 
not dependent on pumping to a remote 


tion-proot model 
A complete cycle of weighing is made 
every 45 seconds. The weighed sample is 


completely flushed out and passes over the location. 
shaker before the next fresh sample is taken. © Each sample is completely flushed. 
The recorder can now be installed on the ® The weighing unit is smaller and easier 
derrick floor without adverse effects from rig to maintain. 
vibration on either its remarkable accuracy ® Continuous recording on a circular chart, 
or its general operation where a full twenty-four hours is visible 
[Twenty years of experience in the mud to the driller. 
weighing business has proved that there is ® Recording is easily readable and accurate 
no substitute for a completely accurate, con- to 1/2 of 1/10 pound per gallon. 
WIOMA7, ifAD 4 
e vy ty |, if 
> € wie i 
“ 2 ¥ : 
& 
{es s a 3915 THARP STREET * HOUSTON, TEXAS 
Fs ° Phone CApitol 4-2511 
4oysto® Lake Charles New Iberia Harvey 


HEmlock 6-2265 EMerson 9-9862 FOrest 6-1441 





represent Ken Corporation in the Gulf 
Coast of Texas and in South Texas 

The May Brothers of Eunice, La., will 
distribute Ken products throughout the 
state of Louisiana. 

In the Rocky Mountain Area, Ken 
Corp., has appointed the United Engi- 
neering Corporation, Casper, Wyo., to 
be its representative. United will cover 
the oil fields in Wyoming, Utah, Idaho 
and Colorado 


J&L Supply Division to 
Distribute Major Equipment 


Jones & Laughlin Supply Division has 
been appointed exclusive distributor in 
the United States and Canada for auto- 
matic lease equipment manufactured by 
Major Engineering Company. The agree- 
ment was announced jointly by Rainey 
Elliott, president of Jones & Laughlin 
Supply Division, and Ralph W. Hill, 
president of Major Engineering Com- 
pany 

J&L is currently moving Major meter 
automatic custody transfer (MACT 
units into stock at various J&L stores for 
immediate delivery 


W-K-M Moves District 
Sales Office to Dallas 
The W-K-M_ Division of ACF Indus- 


tries, Incorporated, has moved its Mid- 
Continent District sales office from 
Shreveport, La., to Dallas 

William E. Giffhorn, manager of the 
Mid-Continent District also has_ trans- 
ferred to Dallas. Charles R. Shumate, 
who handled the sales of W-K-M prod- 
ucts in the Dallas-Fort Worth area, has 
been appointed sales representative for 
company’s International District. Shu- 
mate will make his headquarters at the 


home office in Houston 


USI Consolidates Axelson 
And Garrett Divisions 

The consolidation of the two major oil 
and production equipment divisions of 
U.S. Industries, Inc., has been announced 
by John I. Snyder, Jr., chairman and 
president. Involved in the consolidation 
are USIT’s Axelson Division of Los An- 
gveles and St. Louis and its Garrett Oil 
Tools Division of Longview, Texas. 

Axelson and Garrett will be consoli- 
dated into one major USI operation to 
manufacture, sell, service and distribute 
all USI oil and gas production, trans- 
mission and allied equipment, 

Phe division will have headquarters in 
Longview. It will be known as the Axel- 
son-Garrett Division. Taylor Milton, now 
president of the Garrett Division, will be 
president of Axelson-Garrett 

Prompted by the similarity of both 
operations, the consolidation will result 
in substantial efficiencies and improve- 
ments in manufacturing, sales and serv- 
ice, according to company officials. 

In addition to the new Axelson-Garrett 
plant in Longview, the division will main- 
tain manufacturing facilities in Houston 
and in California and Missouri. 
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Once Was Enough 


A worker got a dollar too much in his 
nav envelope and said nothing about it 
[he pay master discovered the error later 


ind deducted a dollar the following pay- 


14a 
1d 


Sav. I’m a dollar short,” the worker 
aid promptly. 

Well, you didn’t complain last week 
when you were a dollar over,” the pay 

ister spoke up 

[ know. But a guy can overlook on 


take. When it happens a second time, 


No Place Like Home 
Dear, 
s well dressed as you did when we were 


ror some reason you dont seem 


first married.” 
I don’t know why not. I’m wearing 


ime sult. 


A Real Hard Worker 
Personnel Manager 

ob applicant: “What have you done?” 
Job Applicant: “About what?” 


InterviewIng new 


itll Never Happen 


This is supposed to have happened at 


of the Senate investigating sessions 
After a man who was to be questioned 
k his oath and sat down, the chair- 
man inquired, “Have you a lawyer?’ 
The man declared, No SIT I dex ided 
tell the truth.” 


It Was a Great Life 
[t’s hard to be 


founded to 


lieve our nation was 


avoid taxation 


Ye Ole College Days 
\ fraternity sent its curtains out to be 


indered. The next morning a note ar- 


rived from the sorority across the street 
It read 

Dear Sirs: May we suggest vou pro- 
ire curtains for your windows? We do 
t care for a course in anatomy.” 

(he immediate reply from the frater- 
nity said 

Dear Girls: The course is optional.” 


Say, Man... Like... Ah— 
Iwo beatniks were traveling in Russia 
and saw a man being flogged in a public 
square 
| don’t dig that beat man,” said one, 
“but dig that crazy drum.” 





SECONDARY RECOVERY 


LEUM ENGI, 
q Ro & 
et “as 


STEPHENS ENGINEERING 


by s 
Cnr, FALLS, ver? 





RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 


EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimotes, Design, Installation 


FIELD SUPERVISION 
Phone 723-2167 
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There’s No Place Like Home 

A traveling salesman walked into a 
restaurant one morning and told the wait- 
“Bring me two eggs fried so hard 


ress, 
they are edged in black, two slices of 
burnt toast and a cup of cold coffee. 
Then sit down and nag me—I’m home- 
S1¢ ; 


Time to Change 
Girl: “You play beautifully. Why did 
you take up the piano?” 


Pianist: ““My beer kept falling off my | 


violin.” 


Facts on Sputnik 

The entire Sputnik program cost the 
Russians 53 billion rubles and Sputnik is 
operated entirely by electricity. The cost 
of Sputnik and its rocket was 3 billion 
rubles. The remaining 50 billion rubles 
went for an extension cord. 


The Last Word 
“Did you 
on economy you talked about?” 
“Ves.” 
“Any results?” 


“Yes, I've got to give up smoking.” 


Just Growin’ Up 
Mother: “Sonny, don’t use such bad 
words.” 
Sonny: “Shakespeare used them.” 
Mother: “Well, don’t play with him.” 


So We’re Progressing? 

It seems incredible! Thirty-five million 
laws and no improvement on the Ten 
Commandments. 


this new Brook 


fan cooled, 





give your wife that lecture | 








The 
Industry's 








Finest 
Valve 


For mud lines, 
sand-frac, 
cementing 
and other 
water, oil 
or gas 
services. 
Sizes: 2, 3, 4 inches 

2,000 Ibs. W.P. (4,000 Ibs. test) 
3,000 Ibs. W.P. (6,000 Ibs. test) 


AT SUPPLY STORES EVERYWHERE 


* 
*, 
“4, 


ey 
hen cry. 0% 


The BRAWN is in the rugged design, producing cool operation and long service life 


and in the housing, which keeps out dust and moisture. . 


. and the external fan 


which blasts cooling air over the heat dissipating fins on the housing. 
The BRAIN is in the external centrifugal switch which positively disengages when 


1 to 5 HP. 





UNIVERSITY AVENUE, 


| Worldé Mose Respected Motor’ 
BROOK MOTOR CORPORATION | 


3302-04 W. PETERSON AVE., CHICAGO 45, ILL. 


IN CANADA: BROOK ELECTRIC MOTORS OF CANADA, LTD, 
TORONTO 


For more data on advertised products, use Readers’ Service Cards, last page. 


motor has attained pre-set speed. Switch is on outside 
of motor for accessibility . . . just remove cap. No need 
to disassemble the motor or remove it from line for 
switch repairs. Same switch fits all sizes of motors... 


You get real economy where dust, fumes or moisture 
are a problem. Dealers everywhere. Send for literature. 


SINCE 1904 
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mechanism is activated by the rope | We 









2s ft d socket striking the bottom of the strip. _ 
equipmen an per. (King Oil Tools. Supplements _ 
a data on Pages 3141-3164, 1960-196] = 
services Composite Catalog. — 
For more data, circle E2 on postcard id 

lati 


Stabilizer—String Reamer typ 


A number of advantages are tere 


claimed for the Cov 
Hunt Combination Dre 
Stabilizer and String on 
Reamer. At low pos 
initial cost, this , Fe 


tool with replace- 
able blades pro- 
vides: More weight 
on the bit at faster 
rpms, straighter 





holes when spaced 
at intervals above 
the bit. controlled 








deviation when 
used as fulcrum 


Mobile Well Servicing Rig and comfortabl one-man cab; group- tool directly above 








This new lightweight mobile serv- ing of controls at operator's station: bit. elimination of Me 
icing rig, Model 120-SL, is designed 9-speed forward, 2 reverse, fully- sharp bends and 
for well service and rotary workovers synchronized transmission with ait keyseats, insurance 
rt 9) . a a . ° : : " 4 n . t y 
to 12,000-foot depths Features in- eesre shift and re mote control against “wall stick- - 
clude: Rugged compact drive-in type sucyrus-Erie Co. Supplements data %9 Pri 
; : or . ing,’ and hollow 
construction with power steering; on Pages 937-941. 1960-1961 Com- me 
; gets 5 blades for each 
air brakes; complete road _ visibility posite Catalog an 
washover. (Hunt re 
F ta, ci —_ s ‘ 
or more data, circle El on postcard Too] Company. r 
Supplements data ' pa 
. . . xe 97 > O76 
New Wire Line Stripper on Pages 2713-2760 the 


A new wire line stripper, the HAR, & 1848A-1848D, 
which is hydraulically operated and 1960-1961 Com- 


features the exclusive King auto- posite Catalog.) 

























ee ene eer one oe 


release mechani available 
nechanism is now available. For more data, circle E3 on postcard 


Unit can be operated from the der- po 
rick floor and is recommended for use - ‘ - by 
in swabbing tubing, wire line coring, Lost Circulation Kit Ce 


sidewall sampling, well logging and 


Development of a lost circulation [ 2 
other wire line operations. It has a kit designed to explain the function- 


positive latch and the HAR will not ing of lost circulation materials in oil 


release by accident, yet, auto-release well drilling operations has been an- 


te 


in 






WRITE FOR NEW 
VALVE BULLETIN 
P. 0. Box 1739, Tulsa 


Field Tested and Approved 


150 psi working pressure 
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New equipment 


10 basi lost 


irculation materials, a graphic illus- 


nounced. Kit consists of 


tration of a geologic subsurface cross- 
section, a listing of the product 
:pplications and directions for corre- 
iting the product uses with various 
types of lost circulation zones encoun- 
well drillin Maenet 

Corp., One ol 
Supplements data 
1960-1961 ¢ 


tered in oil 


Love 
Dre SSseI 


Barium 

Industries 
on Pages 3455-3462, om- 
posite Catalog 


For more data, circle E4 on postcard 





Tungsten Gas-Shielded 
Method 


‘| his 
thod. known as 
be en 


for hard-banding 


tungsten inert ‘ as-shielded 
the Hunt-Cullum 


has introduced as a 


) 
rocess 


] } 
ett 


nod joints 


nd. drill Ad- 


antages provided: Insures that the 


tool 


the held 


collars in 


ptimum amount of tungsten carbide 


urticles is distributed throughout 


the weld deposit; insures a uniform 


uality hard-facing band with par- 


ticles of tungsten carbide in theu 


form evenly distributed 


the 


inal 


hroughout thickness of the de- 
sit; insures rapid, uniform deposit 
Hunt Tool 
Co. Supplements data on Pages 2713- 
2700 & 1848A-1848D, 1960-1961 


Composite Catalog) 


1utomatic machinery 


For more data, circle E5 on postcard 


Fiberglas Outer Wrap 


Fiberglas Oute1 Wrap for the pro- 
tection of underground pipe lines is 


now available. It is inert, resistant to 


Impact and soil stress and is not 


al 


tected by acids and fungus. Designed 
to cover both hot and cold applica- 
tions, it will stretch 


shrink. 


not unduly, 


sag Ol underground. The 


_ 


rot 


hew outer wrap will not absorb soil 


moisture and it is immune to soil 


acids and electrolytic action. It will 
ittack the protective enamel or 
the the 


vens-Corning Fiberglas Corp 


out oils of saturants. 


more data, circle E6 on postcard 





the 


Automatic Lubricator 


A new automatic valve lubricator, 


designed to provide lubricated plug 


valves with a continuous and 


lated 
available. Lubricator is applicable fon 


revue 


supply of lubricants, is now 


remote valve installations where con- 


trolled and automatic lubrication is 


necessary. It 1s adjustable and can 


be set to furnish lubricant only when 


; i ; 
the valve requires it. There is no 


waste. Rockwell Manufacturing 
Company. Supplements data on 
+733-4776, 1960-1961 


posite Catalog 


Pages Com- 


For more data, circle E7 on postcard 


No-Wall-Stick 
Drill Collars 


The surface area of these drill 
has been changed to reduce wall contact 
area by more than 40%. Weight loss of 
the drill collar is only about 4%. Reduc- 
tion of 40°% in contact area results in a 
proportionate decrease in the total stick- 
ing force due to differential pressure of 
40°%. This design also gives a section of 
pressure equalization each foot along the 


body of the drill collar. 





collars 


Three sizes (6”, 434”, 4's”) of NO-WALL- 
STICK DRILL COLLARS are available on a 
rental in the Texas and Louisiana 
Gulf Coast area. Rental price of these 
NO-WALL-STICK DRILL COLLARS is 
drill 


basis 


very 


competitive to conventional collars 


run with stabilizers. 


Any new or used drill collars, regardless 
of size, owned by Drilling Contractors or 
Oil Companies may be converted to NO- 
WALL-STICK DRILL COLLARS for 


conversion charge. 


a fixed 


NO-WALL-STICK DRILL COLLARS offer far 
more protection from wall sticking in high 
angle holes or holes which have shale 
wash outs than drill collar strings using 


stabilizers. 


NO-WALL-STICK DRILL COLLARS will not 
ball up, will not peel off wall cake, and 
may be sealed off by a Hydril type blow 


out preventor at any point. 





f 














~ lll ease Sci i AIR ENB i OBE Re 


oa £1 Eh) i fot am) || ere) | F-1 


effectively reduce sticking of drill collars 


Pending 


a 
c 
(5) 

E 

a 





ENGINEERING ENTERPRISES, INC. 


been expressly developed to combat the 


has 
Sure 


design 
pre 


collar 


differential 


olaan 
of 
i 


This 


HOUSTON, TEXAS 


dare 


in 





stri 
sticking force. 


collar 


olan 


the 


of 
a direct step tn materially reducing the total 


sticking 


elaeleliaan 


No-Wall Stick Drill Collars may be handled through your local rental tool company. 


304 Kim Drive 


San Jacinto Bide. 


It 


hole. 


Lafayette, Louisiana « CE 4-4607 


Texas 


ton, 


Hous 


Houston office for descriptive brochure and pri 


write 


Please 
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CANADIAN 
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of Natural 
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With a Petroleum and Natural Gas Department in Calgary staffed 
with technical men, and with nearly 300 of our branches located in 
Western Canada and the Northwest and Yukon Territories, we are 
in continuous touch with Canada’s oil and gas developments. For 
information on any phase of the Canadian petroleum industry, please 
send your letterhead request for our complete and up-to-date review 
of developments. It contains our latest map, statistical data on the 
principal Canadian oil and gas fields, and a summary of the special 
services we offer to the industry. 


Address your inquiry either to 


Petroleum and Natural Gas Department or te Mr. John P. Moreton 
The Canadian Bank of Commerce Resident Representative 
309 Eighth Avenue West The Canadian Bank ot Commerce 
Calgary, Alberta, ¢ 1a 1512 Commerce Street, Dallas, Texas 


We do not advise regarding speculative securities. 


In Canada, it’s— 


THE CANADIAN BANK 
OF COMMERCE 


Head Office: Toronto 1, Canada 
New York « San Francisco « Los Angeles « Seattle « Portland, Ore. 
Resident Representatives—Chicago, Ill. and Dallas, Texas 
European Representative—Zurich, Switzerland 


More than 850 branches across Canada 


For more data on advertised products, use Readers’ Service Cards, last page. 











IN WESTER 


New equipment 





Washover and Recover 
Cutter 


A new wash- 
ove! and re- 
covel CwUttes 
which has. re- 
duced fishing 
times as much 


as 50 percent 


~ 
or more as 
compared to ( 
eee H 
time required \ 
to washove. t 





and retrieve 
stuck drill pipe 
and tubing by 





conventional 
method is now 
available. Ad- 
vantages: Saves 
rig time, only 
one Operatol 
required, re- 
covers up to 
2 OOO feet of 
pipe in single 
run, depending 
on hole condi- 
tions, and elim- 
inates handling 
of washpipe 
between cuts. 
Hunt Tool 


Company. Sup- 





plements data 


on Pages 271 )- 
2/60 & 18 





] 
1961 Composite 
Catalog. 








For more data, circle E8 on postcard 


Lost Circulation Material 


Plasti-Pluge is a granular lost circu- 
lation material made of an engineered 
blend of thermoplastic and thermo- 
setting plastics, each individually se- 
lected for its special properties. It 1s 
produced in medium and fine grade. 
Plasti-Plug will last indefinitely in the 
mud system and additions need be 
made only when the mud volume is 
increased or the lost circulation mate- 
rial has been consumed in sealing loss 
zones. (Cherokee Laboratories, Inc. 


For more data, circle E9 on postcard 
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THROUG> 
E1.0U PONT ST 3 &c 


FETTER Try . ates 
added ~ 
WILMINGTON 


...a highly refined grade of CMC to help you 
solve most drilling mud problems - 


Du Pont “Qualex” is over 99.5% pure. 

This highly refined grade of CMC is 
now available to help you solve drilling 
mud problems that demand the very 
highest in purity. It will give you maxi- 
mum effectiveness in controlling mud 
viscosity and fluid loss in the hole. 

And to help you further improve 
drilling efficiency, “Qualex” is available 
in two viscosity types: 

High Viscosity “‘Qualex”’ promotes faster 
drilling rates by minimizing the quan 
tity of clay solids required to maintain 
the desired mud viscosity. 
low Viscosity ‘“Qualex”’ gives maximum 
reduction in fluid loss with a minimum 
effect on viscosity as required in heav 
ily weighted mud systems. 
Du Pont’s complete line of CMC 
types and grades is your answer to 
widely varied mud problems. 


NOVEMBER 1960 


WORLD OIL 


FOR MAXIMUM PURITY 


Du Pont “Qualex” grade CMC— 


High Viscosity 
grade CMC— 


“Qualex” 
Low Viscosity 


Du Pont 


Your mud dealer can give you im- 
mediate delivery of either the “Qualex” 
refined grade or “DM” technical grade 
of Du Pont CMC. Call him, or get in 
touch with DuPont, Explosives De- 
partment, 6539 Nemours Building, 


Wilmington 98, Delaware. 


Branch Offices 
3202 Weslayan St. 
Houston 27, Texas 
Phone: MOhaw 
2930 East 44th Street 
Los Angeles 58, California 
Phone: LUdlow 2-6464 


7-9197 





DU PONT CMC 


REG $. PaT. OFF 


Better Things for Better Living 
... through Chemistry 
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New equipment 











New Tubing Head 


A new collar-suspension tubing 
head, Type HSR Tubing Head, is 
now being marketed for use on tub- 
ingless completions, waterflood and 
shallow pumping wells of 2,500 feet 
depth or less. It is available in 3%- 
inch OD, 4'4-inch OD or 5! 

OD female casing sizes. The 


-inch 
-inch 


> 
2 
Rs 


size body, with 3-inch minimum bore. 





suspends 34-inch to 11-inch plain ot 
EVE tubing. Test pressure is 500 psi 
and maximum recommended load is 
30,000 pounds. (Hercules Tool Com- 





Eliminat 
pany. Supplements data on Pages | 
the expense and 2463-2498, 1960-1961 Composite Cat- | 
alog. ) 
lubricati ith 


For more data, circle E10 on postcard 





p cit 
the 
HANMER PLUG VALVES | 

F : we 

Hamer Plug Valves are unsurpassed for sure sealing, ease of operation and low Bg 
maintenance cost. Being non-lubricated they not only eliminate the cost of lubrica- ' ad 
tion but also prevent contamination of line product. The powerful plug adjusting nut Ca. 
acting as a screwjack is a positive means of raising and lowering the plug when K\ 


Lo-Torq Plug Valves dif 
These Lo-Torq Plug Valves have 


been designed to help fill needs en- 


operating the valve. 


The plug and body seats are finished on special grinding machines and individually 


matched for precision fit, assuring smooth operation and perfect sealing countered in performing service work te) 
Hamer Plug Valves are available in sizes 2” through 12” in working pressures to and are available in a variety of sizes ol 
600 Ibs. W.0.G. Ask your Hamer Valve Specialist for complete specifications and and equipped with flanged-ends. Re- US! 
applications of Hamer Plug Valves. Write for new catalog. quires minimum effort of operation Se] 


and is used in all phases of the oil 


industry. Provides long, low cost 


af WELL EQUIPMENT MFG. CORP. dea operating life with a minimum of Lo 














VECO HOUSTON. TEXAS é : ; 
Eat Me! maintenance. Need for returning | 
@ . Division of CHIKSAN COMPANY a subsidiary of | ; . tai se | 
™ FOOD MACHINERY AND CHEMICAL CORPORATION a valves to factory Is eliminated since 


there is no necessity of matching 
parts. (Halliburton Company. Sup- 
plements data on Pages 2301-2424, 











WECO CHIKSAN HAMER HAMER 1960-1961 Composite Catalog 
UNIONS SWIVEL JOINTS LINE BLIND VALVES PLUG VALVES 
For more data, circle E11 on postcard 
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Development of Welex’s Acoustic Velo- 
city Log adds a sparkling new service to 
the Welex Simplified Logging Program. 


Formerly effective in 90 percent of today’s 
wells,Welex’s Simplified Program, with the 
addition of the Acoustie Velocity Log, now 
can give the best answers available in 
EVERY WELL—even the more complex, 
difficult-to-analyze wells. 


The Acoustic Velocity Log accurately de- 
termines porosity by measuring the velocity 
of sound traversing formations. It also is 
useful to geophysicists for interpretation of 
seismi¢ records. 

As with the Welex FoRxo and Neutron 
Logs, porosity values can be read directly 


© 





NOVEMBER 1960 WORLD OIL 


A COMPLETE PACKAGE 


WELE X, 


General Offices 
In Canada: Welex of Canada, ltd. 




















off the Welex Acoustic Velocity Log. When 
run in conjunction with the Welex Induc- 
tion or Guard Log, the most important 
question—WILL THE WELL PRODUCE? 
—can be answered in minutes by use of the 
Simplified Interpretation Charts, or “pig- 
tails,” printed right on the log. 

Most effective in formations with inter- 
granular porosity, the Welex Acoustic Ve- 
locity Log can be run jointly with a self 
potential curve, gamma ray curve or caliper 
log for correlation purposes. 

Next time and every time call your near- 
est Welex representative for the complete 
package of logging services that will answer 
the most important question—WILL THE 
WELL PRODUCE? 


IN C. 


1400 East Berry, Fort Worth, Texas 


For more data on advertised products, use Readers’ Service Cards, last page 197 

























Eliminate 
the expense and 
trouble of valve 
lubrication with 
HANMER PLUG VALVES 


Hamer Plug Valves are unsurpassed for sure sealing, ease of operation and low 


maintenance cost. Being non-lubricated they not only eliminate the cost of lubrica- 


tion but also prevent contamination of line product. The powerful plug adjusting nut 


1 


acting as a screwjack is a positive means of raising and lowering the plug when 


operating the valve 


The plug and body seats are finished on special grinding machines and individually 


matched for precision fit, assuring smooth operation and perfect sealing. 


available in sizes 2” through 12” in working pressures to 


W.O0.G. Ask your Hamer 


applications of Hamer Plug Valves. 


Hamer Plug Valves are 


600 lbs Valve Specialist for complete specifications and 


Write for new catalog. 











? 9 f WELL EQUIPMENT MFG. CORP. | ““* 
W Cd HOUSTON, TEXAS hp 
4 Divis f CHIKSAN COMPANY a subsidiary of | Vme 
“| FOOD MACHINERY AND CHEMICAL CORPORATION 2 
weEco CHIKSAN HAMER HAMER 
UNIONS SWIVEL JOINTS LINE BLIND VALVES PLUG VALVES 
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New Tubing Head 


A new collar-suspension tubing 
head, Type HSR 
being 


Tubing Head, is 


now marketed for use on tub- 
ingless completions, waterflood and 
2.500 feet 
depth or less. It is available in 34- 

OD, 42-inch OD or 5'%-inch 


The 


}-Inch minimum bore. 


shallow pumping wells of 


inch 
OD female casing 


size be dy, 


sizes. 3-inch 
with 
suspends 34-inch to 12-inch plain o1 
EVE tubing. Test pressure is 500 psi 
recommended load 1S 
Tool Com- 
pany. Supplements data on Pages 
2463-2498, 1960-1961 Composite Cat- 


alog. ) 


and maximum 


30,000 pounds. (Hercules 


For more data, circle E10 on postcard 





Lo-Torq Plug Valves 

These Lo-Torgq Plug Valves have 
been designed to help fill needs en- 
countered in performing service work 
and are available in a variety of sizes 
and equipped with flanged-ends. Re- 
quires minimum effort of operation 
and is used in all phases of the oil 
industry. Provides long, low cost 
operating life with a minimum of 


Need for 


is eliminated since 


maintenance. returning 
valves to factory 
there is no necessity of matching 
Halliburton Company. Sup- 
plements data on Pages 2301-2424, 


1960-1961 Composite Catalog 


parts. 


For more data, circle E11 on postcard 
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A COMPLETE 


Development cf Welex’s Acoustic Velo- 
city Log adds a sparkling new service to 
the Welex Simplified Logging Program. 


Formerly effective in 90 percent of today’s 
wells,Welex’s Simplified Program, with the 
addition of the Acoustie Velocity Log, now 
can give the best answers available in 
EVERY WELL—even the more complex, 
difficult-to-analyze wells. 


The Acoustic Velocity Log accurately de- 
termines porosity by measuring the velocity 
of sound traversing formations. It also is 
useful to geophysicists for interpretation of 
seismic records. 


As with the Welex FoRxo and Neutron 
Logs, porosity values can be read directly 
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General Offices 
In Canada: Welex of Canada, ltd. 


PAGKAGE 


off the Welex Acoustic Velocity Log. When 
run in conjunction with the Welex Induc- 
tion or Guard Log, the most important 
question—WILL THE WELL PRODUCE? 
—can be answered in minutes by use of the 
Simplified Interpretation Charts, or “pig- 
tails,” printed right on the log. 

Most effective in formations with inter- 
granular porosity, the Welex Acoustic Ve- 
locity Log can be run jointly with a self 
potential curve, gamma ray curve or caliper 
log for correlation purposes. 

Next time and every time call your near- 
est Welex representative for the complete 
package of logging services that will answer 
the most important question—WILL THE 
WELL PRODUCE? 


N C. 


1400 East Berry, Fort Worth, Texas 


For more data on advertised products, use Readers’ Service Cards, last page 197 








New equipment 





Releasing Rope Socket 
The Bowen Releasing Rope Socket 


7 ] 
Was designed to 


Developed and now patented by Hycalog... 


V-DOOR DRILL BITS 
CORE AND BUST in ste 

D AC LONG agar 
UNINTERRUPTED RUNS the 


Diamond drill bits were formerly handicapped 


in duration of runs and rate Of penetra- 


pe rmit use of the 
full streneth of th 
wire line during a 


swabbing opera- f 


tion, vet give im- 








) debris 


in the well Rope 


Hig 





Socket 1s, in effect. 


yililililae - 


a swabbing line 
safety joint. allow- 
ing full use of the 

ultimate streneth of 
il the line and, at the 


will ol the opera- 


qion  . by their inability to dispose OF cores 


| 


formed at their centers 





a emecanaeanraenee 


tor, assurin: posi- 


In shales and other sott forma- 


| 1 wegen tive release and re- 
tions, the core twisted off anc ’ ; : 
A ; moval ot the wire 
rotated with the bit . : : 
line from the hole. 
_ In hard sands the core crushed the center diamonds, leaving it clean. 
preventing further drilling sure fish to en- 


gage and recovel 


Vol BB Vedas 


a 


e 


Bowen-It« o, In 


2 


‘ ; ive turned these handicaps into > rs , 
But HyCALoG’s ENGINEERS have turned these handicay Bowen Kinzbach 


Supplements data 





an advantage. Now, the V-Door bit, developed by HyYCaLoa, 


utilizes controlled failing ot cores to achieve a faster rate of 


on Pages 415-828 


& 3165-3184. 1960- 


j 


penetration and longer life. HERE'S How 


1961 ¢ omposite 
Catalog 


For more data, 
circle E12 on postcard 
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Plastic Pipe 
A new plastic 


pipe designed fon 


oil field service is 








made of “Delrin” 





acetal resin. a new 





major plastic for 








The diamond surfaced center hole p Combination of bit design and hydraul Core fragments are fluched = hole Aft 

posely cuts a cylindrical core. Valve action pressure break e into short segment With every revolution the V-DOt por use in many appli- 
of core against bit reduces escape of fluid Then valve actior momentarily inte weeps bottom of the hole remov t a | 
through the V-DOOR . .. forces it ov pted; high pressure fluid is released ng loose small particles, and eliminating cations traditionally Te: 
the cutting surfaces keeping them thos with a surge into V-DOOR port. : ecessity of reg 
ghly flushed ne fragments into discharge f served by metals. ] 
Unique advantages san 
Ask your HyYcALoG rep to show you some performance is a simple heat- the 

, . ; 
»C > V-Door. > has a stack of them. And also get oe ; str 
records on the V-Door Hg K fusion fastenine é 
> ts O ALOG well logging. ; 
the facts on Hyc j Qing method which b 
dril 
yields an integral stre 
Hycalog, inc. joint of high stes 
S505 AERO DRIVE strength. (E. I. du + 
HREVEPORT, LOUISIANA Pont de Nemours & hea 
BRANCH OFFICES IN PRINCIPAL OIL PRODUCING AREAS Company casi 
; AN AI \ ‘ rep 
ND BIT > WELL ; 1G -«© CORE ANA For more data, circle E13 on posteard 
o| NO 
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Nickel alloy steels give you rock bits 
that withstand impact...abrasion...stress 


After the string has been run in, it'll be 
i long time before this rock bit sees 
Texas daylight again. 

Meanwhile, cutting through thou- 
sands of feet of hard, dense formations, 
the bit will meet severe abrasion, high 
stresses, heavy impact. 

To survive this punishment and keep 
drilling costs down, rock bits need the 
Strength and toughness of a nickel alloy 
Stee] 

Here are two nickel steels, readily 
heat-treated to produce a wear-resisting 
case, backed up by a tough core to stand 
repeated shock-loading. 


NOVEMBER 1960 


WORLD OIL 


The logical choice for the toughest 
drilling is AISI 4820, a case-hardening 
steel containing 342° Nickel. Rock bits 
made with 4820 develop the high core 
properties needed for cutting through 
the hardest compact formations. 

For fast, straight penetration in mod- 
erately hard formations, AISI 4615-20 
carburizing steel (1.85% Ni) provides 
good core properties for long drilling life 
in all but the most severe applications. 


Both these steels are noted for relia- 
ble, low-distortion response to heat 
treatment. 

Next time you order rock bits, re- 
member that nickel alloy steels mean 
more hole per bit... fewer round trips 
... lower drilling costs. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street INCO New York 5, N. Y. 


Gree 


INCO NICKEL 


NICKEL MAKES STEEL PERFORM BETTER LONGER 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Lost Circulation Material 


Poly-Plug is an engineered homo- 
geneous mixture for the prevention 
and control of lost circulation. Con- 
sists of ground and graded granular 
plastic, ground and graded hard nut- 
shell and high strength inert fibre 
Poly-Plug is now being offered in the 
coarse (maximum particle size one- 


fourth inch) grade only Cherokee 


Laboratories, Inc 





WIDEST POSSIBLE RANGE OF SIZES 
AND CAPACITIES — UNBEATABLE 
MCKISSICK CONSTRUCTION — 
EXTRA HEADROOM, SHORT OVER- 
ALL LENGTH. CENTER PLATES BE- 
TWEEN EACH SHEAVE. 





For more data, circle E14 on postcard 





Circulating 
Packer 


A new circulat- 
ing packer is now 
being marketed by 
the manufacturer. 
The VP Packer is 
a hook wall type 
with a built-in 
sleeve valve that 
permits circulation 
of the fluid in the 
casing annulus 
when the packer is 
set. Valve in the 
new VP Packer is 
opened and closed 
with wire line tools. 


For more data, 
circle E15 on postcard 


Time Switch 


A new multi-con- 
trol time switch for 
pumping control in 
oil fields is now 
available. Unit 
permits different 
groups of wells to 
pump each day, 
with individual 
programs for each 
group. Units are 


























Ne' 


Tuk 


COMBINATION (eve ) 
ventional top hole heac 

by manipulation and velo 
McKISSICK by applying a por- com 
tion of the tubing non 

weight to compress quil 

the packing ele- pres 

ment. (Page Oil han 

Tools, Inc. Supple- heat 

ments data on Pages and 

1369-4388. 1960- Toa 

| 1961 Composite Pag 

| Catalog. ite | 

F 


: , | 
EXTRA WEIGHT FOR BALANCE .. . available in special abl 
JOHNS-MANVILLE “KLIPPER” GREASE outdoor housings, “we 
SEALS. or, with bracket . 
; ‘ , ab 
EXTRA LARGE BEARING DIAMETER, alone for panel itie 
E-Z OPENING GUARDS. NO BOLTS mounting. (Tork oe 
TO REMOVE. 17” TO 42”. O. D. lime Controls, 7% 
ALLOY STEEL FLAME HARDENED Inc. 8 
SHEAVES. BUILT IN “BUMPER”. For more data, circle E16 on postcard tag 
of 
ter 
A 
In 
McKISSICK PRODUCTS CORPORATION Jt 

Box 2496 Tulsa, Oklahoma 
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New equipment 








Tubing Head Assembly 
The new MACCO-type SH tubing 


head assembly was designed and de- 


veloped for slim hole and tubingless 


omplt tions where durable, yet eco- 


nomical, well head equipment is re- 


juired. Rated at 4,000 psi working 


it consists of a tubing 


pressure, 


hanger, wine nut union and tubing 


| 


ead with two outlets, standard 1% 


Macco O1ul 
Supplements data on 


ind 2-inch line 
lool Co.. Inc. 
Pages 3448-3450. 1960-1961 Compos- 


pipe, 


e ( atalog 
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New Hydrax Unit 
Recently developed and made avail- 


able is this new surface 36-inch stroke 


hydraulic pumping unit. It is avail- 
ible in two polished rod load capac- 
ites, 5,900 and 5,000 pounds. Units 
ire complete, including a direct drive 
electric motor or a V-belt drive for 
internal combustion engines. Advan- 
tages: Ease of installation; simplicity 


ol Opt ration: cooler operation and ex- 
ternal filter for ease of maintenance. 
U.S. 
In Supplements data on Pages 269- 
40. 1960-1961 Composite Catalog 

For more data, circle E18 on postcard 
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Here's how 


CONTINENTAL-EMSCO 
helps solve 


YOUR PURCHASING 
PROBLEMS... 


5 BIG PLANTS 


throughout the world provide a NEW STANDARD 
of QUALITY and RELIABILITY . . to give you 
added confidence in purchasing oil field equipment 





At Continental-Emsco'’s Houston and Garland, 
Texas, plants, every step of engineering, production 
quality control and final testing falls under 

the surveillance of one, at-the-plant, 

management. For you, this means: 


(1) highest quality at lowest possible price 
(2) faster delivery 


(3) modifications made under exact 
design engineering control 


(4) compatible component parts 
(5) units complete in every detail 
(6) dependable field performance 


Combine these domestic U. S. facilities with 
Continental-Emsco’s worldwide manufacturing, 
sales and service organization and you have 

a NEW STANDARD for judging equipment and 
service dependability. 


PLANT — GARLAND, TEXAS 


(Licensee 


PLANT — ST. ALBANS) ENGLAND PLANT — S.N. MAREP, JEUMONT, FRANCE PLANT — NAVALMECCANICA, ITALY 


L 



































1 st NEW ITEMS are included in Continental-Emsco’s expanded 


section of the 1960-61 COMPOSITE CATALOG ... giving extensive 
purchasing data on Continental-Emsco equipment. See pages 1397-1484, Volume I. 





© 1-97 DUAL TRAILER DRILLING e UNIT PUMPERS TO NEW API 
MASTS STANDARDS 
e D-125 POWER SLUSH PUMPS e GREEN TRIANGLE ‘“‘CONVER- 
e D-225 POWER SLUSH PUMPS TIBLE’ ELECTRIC MOTORS 
| e D-375 POWER SLUSH PUMPS e CONTINENTAL NO. 8 SUCKER 


© D-550 POWER SLUSH PUMPS RODS 
© B-LINE DRILLING RIGS CONTINENTAL SUCKER TUBES 
| e B-LINE ROTARY TABLES D-+B CASING PUMPS IN 


|e B-LINE TRAVELING BLOCKS ADDED NEW SIZES 
e B-LINE SWIVELS EXTREME LINE CASING? 


e B-LINE POWER SLUSH PUMPS BUTTRESS THREAD CASING 
e GREAT SEAL WASHDOWN HOSE e SLIM-HOLE ROTARY HOSE 


*Produced under license from the National Supply Company 
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STAFFED CONTINENTAL 
STORES AND SALES OFFICES 

















PARTS DEPOT — MORGAN CITY, LOUISIANA 


Use your Continental-Emsco section of the Composite Catalog 

with confidence when ordering. Rely on Continental-Emsco’s quality 
controlled manufacturing facilities for any and all of your 
equipment requirements. Make it a habit to buy from your 
conveniently located Continental stores and sales offices. Solve your 
purchasing problems the sure way . . the Continental-Emsco way! 








CONTINENTAL- EMSCO 


Serv ing the Oil and Gas Industries 
Worldwide 





St Albo Herts, Engiond 














